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PRECAUTIONS

BATTERY

® Afways use a 12 volt battery as

power souUrce.

& Do not attempt to disconnect

battery cables while engine is
running.

INJECTOR
® Do not disconnect injector

®* Do not apply battery power

harness connectars with
8nging running,

directly te injsctors,

E.C.C.5. PARTS HANDLING

Handle air flow meter care-
fully to aveid damage.

Do not disassernble air flow
meter.

Do not clean air flow mater
with any type of detergent,
Do not disassemble auxiliary
air control valve (VG30ET
angingl,

Even a shight leak in the air in-
take system can cause serious
problems,

o not shock or jar the crank
angle sensor,

E.C.U.
® Do not disassemble £.C.C.5. control

unit,
Do not turn diagnosis mode selector
forcibly.

Do not disassemble the E.C.U,

{the E.C.C.5. control unit),

If a battery terminatl is disconnect-
ed, the mamoaory will raturn to the
ROM value. The E C.C.5. will now
start to self-control at its initial
value. Engine operation can vary
slightly when the terminal is discon-
nected, However, this is not an
indication of a problem. Do not
rapiace parts bacause of a slight
variation.

WHEN STARTING

& Do nor depress accelerator padal
when starting.

® Immediately after starting, da
not rev ugp enigne unneces-
sarily,

® Do not rev up engine just prior
to shutdown,
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RELESS EQUIPMENT

When installing C.B. ham radio or a
maobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending
on its installation location,

Keep the antenna as far as possible
away from the electronic control
uhits.

Keep the antenna feeder ling more
than 20 cm (7.9 in} away from the
harness of electronic controls,

Do not let tham run parallel far e
long distanca,

Adiust the antenna and feeder line
sa that the standing-wave ratio can
be kept smatler,

Be sure to ground the radie to vehicle
body.

e

o

FUEL PUMP

¢ Do nat aperate fuel pump when

E
™

there is no fuel in linss,
Tighten fuel hose clamps to the
specified torque.

.C.C.5. PARTS HANDLING
Securaly connect E.C.C.5, harness
CoOTNectors.

A pOOr cONNECtion Carm cause an ex-
tremely high (surge] voltage to
devalop in coil and condenser, thus
rasulting in damage to 1Cs.

Keep E.C.C.S, harness at least 10
cm (3.9 in) away from adjacent
harnesses, to prevent an E.C.C.5.
system malfunction due to receiving
external noise, degraded operation
of | Cs, atc.

Keep E.C.C.8. parts and harnesses
dry.

Before removing parts, turn off
ignition switch and then disconnect

battery ground cable, SEF179F




ENGINE AND EMISSION CONTROL PARTS LOCATION

J
T —
— P T -

[~ Satety ralw/{__/___"__ ~~Fuel pump relay

Exhaust gas
lemperature-

E.G.R. control Sensor E.G.R. control |
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* > = model only)

| 8 4

Detonation sensor

{VG30ET engine)
Idle-up solenoid
valve :
{VG30E engine) salenoid
S F.1.CD.5 valve

= P -Jﬁ L,_r_:__

Pressure regulator

angle Air flow meter

Auxiliary air control With fuel roe ):l S
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E.C.C.S. DIAGRAM

VG30E engine (Without turbocharger)
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E.C.C.5. DIAGRAM

VGQ30ET engine (With turbocharger}

{adAl BIsM LOH)
salall Mo|) iy

WA[EA PIOUB{OS

Aﬁﬁu ATY

JS|[DUDD BAJEA ﬂmn_..__.me

IBUEID My

un Aty

_ﬂ...ua:-m se0 Jsmeyx

l.r. 1ISA|E1ED

sy seb 1sneyxy '
Moy I el O

—_

=

Josuds peads piURA

ww
angen ssed-Ag 7

FTUAS 4
FNEEJehUS]
peay s2pullA) JDsUEs UORBUOIe()
_ . bn|d yiedg
—
1
LY
JOEUBE 2in3e. 3Cuia) ._m:nTL_v! _ _ _ _
4 j i1
g ndas
_ o12eluy

[ — QARA PIOUSOS (CIILOD

-

=

s

L3 s RiIney /T

Il .10

SOYRDLIEP U3 Ing
osuds Hbue Huei

103 uoniuby

(U0 P
RO IETY)

g D18 [N SIS 105LES b
WBA smpigciure] JOI5ISURIL
I . A d safi SN
L_ = ~SMRyxy
SAgRA ARM-BUD JIL~ g
p—] — — = = ——— -l - / H _"
1 - A B <)
Ay y A R
S b |
hun N (L/)
fonue 10d iy IRtonipued
3 LIS BA(RA A WKL anBA 1A0UOS WO T
MGy )
1 — m.mwm ! L M onpea jen AduabIaug
17 J— 9%
Snten u.mﬂnwﬁ_mﬂ ey nles oy Jllﬂ.-‘.) JOUTD Kﬂ:‘b oo
Rt o3 i Ay aavd

SEF3BDG




E.C.C.S. CHART

VG30E Engine {Without turbochargar)

Crank angle sensor

——»

Air flow meter

Cylinder head temperature sansor

Exhaust gas sensor

¥

lgnition switch

ldle switch

L 2

Throttle valve sensor
{Except non-Califarnia M/T
model}

¥

for automatic transmission)

{Non-California A/T maodel: Only control

Fue! tamperatura sensor

Headlamp switch
Cooling fan switch
Power steering oil pressure switch

L 4

Battery voltags

Vehicle speed sensor

Exhaust gas temparature sensor
[California modet only)

¥

E.CC.S
control
Lnit

Fuel injection &
mixture ratio control

Injectars

lgnition timing control

Power trangistor

Idle-up control

Idlg-up solenaid valve

E.G,R. control

E.G.R. control salenoid valve

ALV, contral

A1V, control salenoid valva

Fuel pressure control

Fuel pressure regulator
control solenord valve

Fuel pump c¢ontrol

Fuel pump

Air regulator control

Air regulator

Exhaust gas sensor
heatar control

Exhaust gas sensor

Air flow meter wire
cleaning control

NSNS NS NS NSNS NSNS NS NS

Air flow meter

Exhaust gas sensor
monitor & self-diagnosrs

\

Inspection lamps
{On the contral unit}




E.C.C.S. CHART

VG30ET Engine (With turbocharger)

Crank angle sensor

¥

Ajr flow meter

| Fuel injection &

mixture ratio contraf

Cylinder head temperature sensor

NS

Injectors

Ignition timing control

Exhaust gas sensor

Power transistor

lgnition switch

Idle switch

Auxiliary air control
{AA.C.} valve

Throtils valve sensor

S NS

E.G.R. contral solenoid valve

Throttle valve sensor

A1V, control solenoid valve

{Except non-Galifornia M/T model}

{Non-California A/T model: Only con
for automatic transmission)

MNeutral/Inhibyjtor switch

trol

> Idie speed control
£.G.R. control
ALY, control
E.C.LC.5
control Fuel pressure contrat

unit

Fue! pressure regularor
control solenaid valve

Fuel pump control

Air gonditioner switch

Fuel temperature sensor

Fue! pump

w

Air regulator contro!

NS NS NS

Air regulator

1 Detonation sensor

Batrery voltage

L )

Exhaust gas sensor
heater cantrol

Exhaust gas tamperature sensor

Exhaust gas sensor

Air flow meter wire
cleaning control

{California model anby)

NS

AJr flow meter

Exhaust gas sensor

monitor & self-diagnosis

EF & EC-8
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Inspection lamps
{On the control unit)




FUEL FLOW SYSTEM DESCRIPTION

VGI0E engine (Without turbochargar)
- Pressure regulatar

conlml solengid valye

/\.\ ’
= \%ﬁ
= | E = %)) = )

g — .
Fuel filler cap
with vacuum

—) rehief valve
1
= ]U |
Check value

Pressura requlator T Fusl pump and dampﬂr/ /

injacior

LA L Xl iy

r \—

Fuel tank
SEF937F
VG30ET anging (With turbocharger}
Prassura reqguiator
nomrol sglenoid valve
NS N | .
_Z_L CSurge tank
%? One way valve |
]
iIJ G0 m ﬂ.
- N
? ann !}
Fuel fifwer Fusl filler cap
fi with vacuuen
— 3 relief valve
e al]
A
4&::& vaive -
Pressure regulator Fusl pump und’dhl‘np-er/ /
- - Fual tank
SEF284aF
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AlIR FLOW SYSTEM DESCRIPTION

VG30E engine (Without turbochargesr)

Idle-up solenoid wwp\

Vacuum control valve —

F.I.C.D. solanoid valve

/—Alr reguistor
L

1 T

Muffier Catalyst

<C:] : Intzke air flow

- . Exhaust gaz flow

Throttla velve

Air cleansr

| — ALY, control solendid valve

SEF188F
VGI0ET engine {With turbochargert) F1.C.0. solenoid valve AAC valvs
Vacuum contral valve \ Y /"A" regulatar
Emergency reliaf valva ‘ J
&
N
Throttle valve\
¢
By -pass valve chtrollﬂr\ — ]
>
. \ A1V, control solenocid valwe
By -pesy vaive At flow
1 I meter Aur cleaner
Vi W/ F ibbiobimitintrn. Y
7 o
T
Turbine Compressor
{0 - intake alr flow Turbocharger umt -
‘ . BExhaust gos flow AN, umit
SEF1B7F
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E.C.C.S. CIRCUIT DIAGRAM

SEF308H
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E.C.C.S. WIRING DIAGRAM
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+ VGIOET engine

| MIT mode

&
]
aw
O
oW

ACAD . Fov Caiitornia
(BA  SF model LAT)
{GA) - BL and GLL models (AT 8

E.C.C.S. WIRING DIAGRAM

E G.CS CONTROLUMIT

80DY GROUND
To compressor

SWITCH IN M

INHIBITOR

HOLNBIW.SIO

Witnout ihalt warming syitem
Except non-Calitormia M/T mode!

With thaft warning wistem

SEF310H

BOOY GROUND

(Nuedle
el

CHECK
ENGINE

LIGHT

'S
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E.C.C.S. DESCRIPTION

SEF8118

Sealed covar
Rator head7

Light emitting
diods

P l

Phato didda _——

Wave [
forming circuit

SEF813a

:

Rotor plate

120° signal siit for ko, 1 cylinder

tignal sirt

120° signal slit

Rotor plate SEFSTAR
Battary
¢ ko S0UrcE
Quiput wolt
" P G50 1
Variable resistor
Air flow  * w ECCS.
moter ) Ground zantrol
Self cleaning " unit
Graund
' SEFBABE
1
Temperature
-
compentation resistor <
\. L Hot wirs
Airflowr> Rk E  Rui~"

=

A : Hot wire resisiance
R : Tempsrature compansat:on

registance
Ra. Rg : Constant resislance

SEFB17E

Components

E.C.LL {E.C.C.S. control unit)

The E.C.U0. consists of a microcomputer, inspection lamps,
a diagnostic mode selector, and connectors for signal input and
output, and for power supply. The unit has control of the engine.

CRANK ANGLE SENSOR

The crank angle sensor is a basic component af the entire
E.C.C.5. It monitors engine speed and piston position, and sends
to the E.C.U. signals on which the controls of fugl injection,
ignition timing and other functions are based.

The crank angle sensor has a rotor plate and a wave forming cir-
cuit. The rotor plate has 360 slits for 1° signal {crank angle sig-
nal) and 6 slits for 120° signal iengine speed signal). Light
Emitting Diodes {L.E.D.) and Photo Diodes are built in the wave
forming circuit.

When the rotor plate passes the space between the L.E.D. and
the Photo Diode, the slits of the rotor plate continually cut the
light which is sent to the photo diode from the L.E.D. This
causes generating rough-shaped pulses. They are then converted
into on-off puises by the wave forming circuit, which are sent to
the E.C.U.

AIR FLOW METER

The air flow meter measures the mass flow rate of intake air.
Measurements are made in such a manner that the control circuit
ami{s an electrical output signal in relation to the amount of heat
dissipated from the hot wire placed in the stream of intake air.
The air flowing arpund the hat wire removes the heat from the
hot wire. The temperature of the hot wire is very sensitive to the
mass flow rate of the air. The higher the temperature of the hot
wire, the highar its resistance value, This change in the tempera-
ture {or: resistance) is determined by the mass flow rate of the
air. The control circuit accurately regulates current {1} in relation
to the varying resistance value (R} so that V, always equals
V. The air flow meter transmits an output for voltage V, to the
control unit wherg the output is converted intc an intake air
signal,

Also, this air flow meter has self-burning off system in order to
make hot wire clean,

EF & EC-14



E.C.C.S. DESCRIPTION

Components (Cont'd)

——— D — ’_.B:;r«.\ PV CYLINDER HEAD TEMPERATURE SENSOR
Y \/ \ ~,|  The cylinder head temperature sensor, built into the cylinder
Pt ‘_,v.i.' head, monitors changes in cylinder head temperature and trans-
AN mits a signal to the E.C.U.
// 1) |  The temperature sensing unit employs a thermistor which is

. i
Thermistor -, e 3 - \
1 \/ sensitive to the change in temperature, Electrical resistance of
SN Y the thermistor decreases in response to the temperature rise,
~ Sy W7 T e

W f (A —

\. [ S ATy i 1 :‘wﬁm

Thlrrno:tat housing e
I ser1s8r

IDLE SWITCH

Idle contact point - 77— The idle switch is attached to the throttle chamber and actuates
e in response to accelerator pedal movement,

| This switch has idle contact and full throttle contact, The idle

contact is used for engine control, It closes when the throttle

valve is positioned at idle, and opens when it is at any other

position,

Full throttie \_t:____:;.ll

contact point
SEF9030
FUEL INJECTOR
The fuel injector is a small, precision solenoid valve. As the
/_Eﬂ@ E.C.U. outputs an injection signal to each fuel injector, the coil

- built into the injector pulls the needle valve back, and fuel is
"ﬁjb injected through the nozzle to intake manifold. The amount of
fuel injected is controlled by the E.C.U. as an injection pulse
From duration,

(i = ey W Y 9 fuel

— pump

SEF4840

FUEL TEMPERATURE SENSOR

The fuel temperature sensor is built into the pressure regulator,
and senses fuel temperature. When the fuel temperature is higher
than the specified level, the E.C.U. enriches fuel injected.

Do not remove fuel temperature sensor from pressure regulator.
Always raplace as an assembly.

Pressure regulator

e | TR
Fuel temperature sensor E

SEF6258

Outlat FUEL PUMP

Fues damper The fuel pump with a fuel damper is an in-tank type, that is the
pump and damper are located in the fuel tank, The vane rollers
are directly coupled to a motor which is cooled by fuel,




E.C.C.S. DESCRIPTION

|die speed adjusting screw T

Idbe-up selenpid valve

solenoid vatve

F.1.C.D. adjusting scraw
SEF130C

AL C valve

F.1.C.D. solancid valve

idle speed
adjusting scraw

SEFASF

v
L1 e

G

alrment

SEFG26B

Bimetal

.flida plate
=

SEFB3SB

SEFY37C

Components {Cont’d)

{IDLE-UP SOLENCID VALVE [VG390E]
The idie-up solenoid valve is attached to the intake collector.
The solenoid valve actuates to stabilize idle speed when engine
load is teavy because of electric load, power steering oil pump,
etc.

AAC. (AUXILIARY AIR CONTROL) VALVE [VG30ET]
The A A.C. valve is attached to the intake collector, The E.C.U,
actuates the A A.C. vaive t')v an ON/OFF pulse of approximately
160 Hz. The longer- that ON duty is left on, the larger the
amount of air that will flow through the A A.C. valvs,

DETONATION SENSOR [VG30ET]

The detonation sensor is attached to the cylinder block and
senses engine knocking conditions,

A knocking vibration from the cylinder block is applied as pres-
sure to the piezoelectric element. This vibrational pressure is
then converted into a voltage signal which is delivered as output.

AlIR REGULATOR

The air regulator provides an air by-pass when the engine is cold
for the purpose of a fast idle during warm-up.

A bimetal, heater and rotary shutter are built into the air regu-
lator. When the bimetal temperature is low, the air by-pass port
is open. As the gngine starts and electric current flows through a
heater, the bimetal begins to rotate the shutter 1o close off the
by-pass port. The air passage remains closed until the engine. is
stopped and the bimetal temperature drops.

ALV, (AIR INDUCTION VALVE)}

The air induction valve sends secondary air to the exhaust mant-
fold, utilizing -a veguum caused by exhaust pulsation in the
axhaust manifold; When the exhaust pressure is below at-
mospheric pressure (negative pressure), seconhdary air is sent to
the exhaust menifold. When the exhsust pressure is above
atmospheric pressure, the reed wvalves prevent secondary air
from being sent back ta the air cleaner,

EF & EC-16



E.C.C.S. DESCRIPTION

Louver
\ Sansor glemant {Tiwnia)

Lead terminals

Components (Cont’'d)

EXHAUST GAS SENSOR (Titania type) [VG30ET]

The sxhaust gas sensor, which is placed in the exhaust tube,
moenitors the amount of oxygen in the exhaust gas.

This sensor is made of ceramic titania which electric resistance
drastically changes at the ideal air-fuel ratio.

The E.C .U, supplies the sensor with approximately 1V and takes
an output voltage ot the sensor depending on its resistance. In
order to activate the sensor element, it is equipped with a heater.

Mixtura ratio

seal
SEF716D
g s
= w
> 1]
2
3 g
g 2
-
E: 3
5
é — C o :
Rich -—  Jdealratio —» Lean RT: Resistance of titania Aich =— Ideal ratic —e Lean

AC: Comparative resistance

{aquipped 1n the E.C.L.) Muxtura ratio

SEF28EDy

Contact plate

lsolation bushing

Connacior

SEFAIEA

Output voltage Vi (V]

¥
]

RAich == (dealratic —=|Laan

Mixture ratio

SEF2880

SEFDISE

EXHAUST GAS SENSOR (Zirconia type) [VG30E]

The exhaust gas sensar, which is placed into the exhaust mani-
fold, meniters the amount of oxygen in the exhaust gas.

The sensor has a closed-end tube made of ceramic zirconia, The
outer surface of the tube i5 exposed 1o exhaust gas, and the inner
surface to atmosphers. The zirconia of the tube compares the
oxygen density of exhaust gas with that of atmosphere, and
generates electricity. In order to improve generating power of
the Zirconia, its tubé is coated with platinum, The voltage is
approximately 1V in a richer condition of the mixture ratio
than the ideal air-fuel ratia, while approximately OV in leaner
conditians, The radical change from 1V to OV cccurs at around
the ideal mixture ratio. In this way, the exhaust gas sensor
detects the amount of oxygen in the exhaust gas and sends the
signal of approximately 1V or OV to the E.C.U.

POWER TRANSISTOR AND IGNITION COIL
The ignition signal from the E.C.U, is amplified by the power
transistor, which turns the ignition coil primary circuit on and

«off, inducing the proper high voltage in the secondary circuit,

EF & EC-17




E.C.C.S. DESCRIPTION

Mpgnetic line [

‘-,‘,f Raed Resd
& n saitch S N gwitch
_._..E Il
P R

'Y -

R co____n
P e e

', Magnartic

Fieid plate Field plate
SEF&24B
Photo diode
Shutter
i il seal
LED | i

To speedometer cable

SEFB808

TYPEB

SEFG1IE

TYPE A ~Plungar

\

Components (Cont’d)

VEHICLE SPEED SENSOR

The vehicle speed sensor provides a vehicle speed signal to the
E.C.U,

+ Needle type speedometer modals

The speed sensor consists of a reed switch, which is installed in
the spieed meter unit and transforms vehicle speed into a pulse
signal,

& Digital type speedometar models

The speed sensor consists of an L.E.D., photo diode, shutter and
wave forming circuit. Its principle is the same as that of the
crank angle sensor,

ALYV, CONTROL SOLENOID VALVE (TYPE B}

The A.LV. controi sclengid valve cuts intake manifold vacuum
signal for A.1.V. control. The solenocid valve actuates in response
to the ON/QFF signal from the E.C.U. When the solenoid is off,
the vacuum signai from the intake mantfold is cut, As the control
unit outputs an ON signal, the coil pulls the plunger downward,
and feeds the vacuum signal to the A.LLV. control valve,

E.G.R. CONTROL SOLENQID VALVE {TYPE A)

The E.G.R. system is controlled only by the E,C.U. At both low
and high speed ravolution of engine, the solenoid valve turns on
and sccordingly the E.G.R, valve cuts the exhaust gas leading:
te the intake manifoid,

P.R. (PRESSURE REGULATOR) CONTROL SOLENOID
VALVE {VG30E: TYPE A, VG30ET: TYPE B)

The solencid valve actuates in response to the ON/OFF signal
from the E.C.U. When it is off, a vacuum signal from the intake
manifold is fed into the pressure regulator. As the control unit
outputs an ON signal, the coil pulls the plunger downward, and
cuts the vacuum signal.

SAFETY RELAY

Safety relay, which is located behind the right side of hoodledge,
prevents any damage to the E.C.U, and injectors when battery
terminals are connected in reverse.

EF & EC-18



E.C.C.S. DESCRIPTION

Components {Cont’'d)

EXHAUST GAS TEMPERATURE SENSOR

[Carifornia model)

The exhaust gas temperature sensor is located near E.G . R. valve,
detects exhaust gas temperature and emits signals to the E.C.U.
This part employs a thermistor which is sensitive to changes in
temperature. The electric resistance of a thermistor decreases in
response to a termperature rise.

SEFQ726

Fuel Injection Control

Engine speed and piston position
GCrank angle sensor -

Amount of intake air

Air flow meter

h 4

Engine témperature

Cylinder head temperature sensar

L 4

Density of oxygen in exhaust gas

h 4

Exhaust gas senscr

. Thrattle valve idle pasition
Idle switch b

ELCCS.

control b Injector
Gear position unit

¥

Neutral/Inhibitor switch (VG3C0ET]

] Vehicle speed
Vehicle speed sansor :

-

Start signal

lgnition switch

b 4

Fuel temperature

k4

Fual temperature sensor

Battery voltage

I
P

EF & EC-19
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E.C.C.S. DESCRIPTION

Fuel Injection Control (Cont'd)

The E.C.U. calculates the basic injection pulse width by process-
Rich ing signals from crank angie sensor and air flow meter. Receiving
'y signals from each sensor which detects various engine conditions,
the E.C.U}. adds various enrichments, which are pre-prograrmmed
in the control unit, to the basic injection amount, Thus, the
optimum ameunt of fuel is injected through the injectors.

11 Fuel enrichment

Start In each of the following conditions, fuel is enriched.
Bnrichment

After idie
enrichmant

Buring warm-up
Werm-up When .startmg
annchmant After idle

With heavy laoad

When cylinder head temperature is high,

The enrichment rate for ““when accelerating” and “with heavy
load” are pre-programmed for engine speed and basic injection

- pulse width,
Cyiindar head temperature
SEF4060
CLOSED LOOP 2) Mixture ratio feedback control
CONTROL /(fuﬁfols The mixture ratio feedback system is designed to control
WL A hon pulse the mixture ratio precisely to the stoichiometric point so
Feedback signal ! P .
e that the three-way catalyst can minimize CO, HC and NOx
(Exhaust emissions simultaneously. This system uses an exhaust gas
o sor sensor located in the exhaust manifold to give an indication
Fuel et of whether the air-fuel ratio is richer or leaner than the
Combustion ue’ injectian . . . . . . .
stoichiometric point. The control unit adjusts the injection
Engne pulse width according 1o the sensor voltage 50 the miXture
SEF639B ratio will be within the narrow window around the stoichio-

metric air fuel ratio,

However, this system will open under the following con-
ditions.

When starting,

When engine and exhaust gas sensor is cold.

When driving at high speeds or under heavy lgad.

At idle

When exhaust gas sensor monitors a too lean condition for
maore than 10 seconds,

When fuel shut-off is in operation,

When exhaust gas sensor is malfunctioning,

®  When pressure regulator control system is in operation,

EF & EC-20



E.C.C.S. DESCRIPTION
Fuel Injection Control (Cont’d)

& Group injection 3} Injection timing
Two types of fuel injection systems are used — simultanecus
No. 1 eylagar_] 1 I injection and group injection. In the former, fuel is injected
M. 2 cylindar ] - into all six cylinders simultaneously twice each engine cycle.
No. 3 cylinder = M In other words, pulse signals of the same width are simul-
No. 4 cylindar . e e s
No. 5 cyhndor g taneously transmitted from the E.C.U. to the six injectors
No. 6 cylinder M two times for each engine cycle.
- 1 angine cycte o] In the group injection system, six injectors are divided into
two groups — No. 1, No. 2, No. 3 and No. 4, No. 5, No. 6.
L And fuel is injected into each group separately once each
& Simultaneous injection i )
engine cycle,
Mo. 1 cylindar L [l I When any of tha following conditions are met, fuel injection
Na. 2 cylinder | i1 shifts to simultarnecus injection from group injection,
No. 3 cylinder } o Engine speed is more than 3,000 rpm,
ND.4cv!indar_" r Cvlinder head . 5 &
No. 5 oylinder Il I . ylinder head temperature is below 60°C {140°F).
No. 6 cylwnder 1 M e  When starting.
L— - 1 engine cycle -—--l
SEFG4(E
Ignition Timing Control
Engine speed and piston position
Crank angle sensor -

. Armount of intake air
Air flow meter »

. Engine temperature
Cylinder head temperature sensor »

- Throttle valve idle position
Idle switch EC.CS.

control —» Powaer transistor

. Vehicle speed f
Vehicle speed sensor . unit

. . Start signal
Ignition switch >

Engine knockin
Detonation sensor {VG3I0ET) ngine knocking »

Battery voltage
Battery N

ignition timing is controlled, corresponding to the
engine operating conditions, by the £.C.U.. that is,
as the optimum ignition timing in each driving
condition has been pre-programmed in the contral
unit, the ignition timing is determined by electrical
signals processed in the unit,

The signal from the E.C.U. is transmitted to power
transistor, and contrals ignition timing,

EF & EC-21




E.C.C.S. DESCRIPTION

ignition Timing Control {Cont'd)
Detanation {eedback operation
The retard system by detonation sensor is designed
onty for emergencies on VG30ET engines, The
basic ignition timing is pre-pragrammed within the
anti-knocking zone, even if recommended fuel is
used under dry conditions, Consequently, the
retard system does not operate under normal
driving conditions,
However, if engine knocking occurs, the detona-
tion sensor monitors the knocking condition and
the signal is transmitted to the E.C.U. After
receiving it, the control unit retards the ignition
timing to aveid the knocking condition,

Idie-up Control {(VG30E engine)

Engine speed
Crank angle sensor —_—

Throttle valve idle position

idie switch *
. . Start signal
ignition switch —
E.C.CS.
— l2- lenoi
Engine tamperature cantrol Idlg-up solenoid vaive
Cylinder head tamperature sensor —|  unit
Head lamp switch .
Lead signal
Cooling fan switch & >
Power steering oil prassure switch
Battery voltage
Battery L g »
The idle speed is compensated by the E.C.U. to Operation
prevent rough idle when any of the following Idie-up soiensid
conditions are met. Condition aperation
The control unit senses the idle condition, and o :
determines ON/OFF signal. The signal from the uring engine start
control unit is transmitted to the idle-up solenoid 20 seconds after engine start
valve to stabilize idie speed. Battery voltage is below 12V ON
Headlamp switch ON
Cooling fan switch ON
Power steering oil pressure switch ON
Except above OFF

EF & EC-22



ine d
GCrank angie sensor Engine spoe

Idle Speed Control (VG30ET engine)

] Engine temperature
Cylinder head temparature senser

)

. . Start signal
Ignition switch 9

L

Idie switch

T Throttle valve idle position

h 4

i

Neutral position
Meutral/Inhibitar switch ra positi

ELC.CS.

-

control —i Auxiliary air contrel valve

unit

Air conditioner $witch

Air conditioner operation

{

Battery voltage
Battery

Vehicle speed
Vehicle speed sensor

h 4

The idle speed is controlied by the E.C.U., cor-
responding 1 the engine operating conditions.
The E.C.U. senses the engine conditian and deter-
mines the best idle speed at each cylinder head

temperature and gear position. The control unit
then sends an electronic sighal corresponding to
the difference between the best idle speed and the
actual idle speed to the A A, C. valve,

M/T modeis

T 500 ~
£
X 1000+ .
__________ 8s
H AIC “OFF"
2 700
,g 500} —=— - —Battary voitage: Below 12V
=
w ] e AIC 0N
0 i 1 4. i i | 1 1 El L L 1
-4 20 0 20 a0 80 8¢ 100

1--40) {4} {321 {88) (104} {140) (176) (212)
Cylindar head temparature °C (°F}

SEFa230

AT models
1,500 -
E
E
‘E 1‘,000 r
8
w
£ AIT "N, A/C "OFE"
2 500
wl m— AT D
————— -AJ‘T uNn' A:C “ON"
ULL 1 | I | 1l ! 1 J b L L Ll 1 s
—-40 -20 O 20 40 60 BG 100
(—&0) {-4) [3Z) (g8) [164) (140} {128} (212)
Cyhinder head temparstyre °C (° F)
SEF4ROD




E.C.C.S. DESCRIPTION

Exhaust Gas Recirculation (E.G.R.) Control

Engine speed

Crank angle sensor

Engine temperature

B
»

Cylindsr head tempearature sensor

E.G.R. control solenaid

] ELC.LS
control
Throttfe valve idle position unit
tdle switch .
] Start signal
lgnitlon switch »

valve

E.G.R. contro! solenoid valve

E.G.R. control valve

Throttle valve switch

Cylinder head
temperstura sensor

E.C.C.5

|e——5tart signal

cantral unit

Crank arsyle sensor

SEF&428

PERATION
OPERATIO Condition E.G.R. contral | ¢ 3 cystem
In the exhaust gas recirculation system, some of solenpid Db
the exhaust gas is returned to the combustion i .

) Engine starting
chamber to lower the flame temperature during - Idle switch “ON"
combustion. This results in a reduction of the 8 swite
nitrogen oxide density in the exhaust gas. Under heavy load driving Does not
; , , CN

When the E.G.R. gontrol valve is open, some of the Low engine temperature operate
exhaust gas is led from the exhaust manifoid to the High engine temperature
E.G.R. tube. The exhaust gas is then regulated by Engine speed
E.G.R. valve, and is introduced into the intake above 2,700 rpm

nifold.
ma IIOId . Except above OFF Operates
The signal from the E,C.U. is sent to the E.G.R.

contral solenoid valve, which cuts the vacuum line
for the E.G.R. control valve when any of the
following conditioms are met.




E.C.C.S. DESCRIPTION

Fuel Pump Control

Crank angle sensor

Engine speed

Cvlinder head temperature sensor

Engine temperature

.
.

Ignition switch

Start signal

b A

ECLCS. |
control

Idie switch

Thraottle valva idle position

L 4

unit

Battery

Battery voltage

FUEL PUMP

Description

waa

ECCS
CONTROL
UNIT

SEF406C

The fual pump is controlled by the E.C.U. adjust-
ing the output voltage supplied to the fuel pump.

Fuel pump ON-OFF control

1) Fuel pump ON-OFF control (terminal G08) )

2) Fuel pump relay

[}

b 4

Fusl pump

ON-OFF control {terminal

Caondition

Fuel pumg operation

Ignition switch is tunred to ON.

Oparates for
B seconds

Enging running and cranking

Operates

When engina is stopped

Stops in 1 second

Except a5 shown above

Stops

Condition Fuel pum;_} Fuel pgmp

relay operation operation

fgnition switch is turped ON for Operates for

o ON & seconds 5 seconds

When engine is starting .

|Engine temp,: ON QOperates

above 100°C (212°F))

A~lter:started ON for

[Engine temp,: 30 seconds Cperates

above 100°C (212°F))

When snging stalis and OFF Stops

excapt as shown above ]

Fuel pump voltage control

Conditions Voltage

b saconds after ignition switch is

turned to ON

Engine cranking

30 secands after engine start 01-03V

labove BO°C {122°F))

Engine temp. above 20°C (1947 F)

[Idle switch "OFF"]

Engine temp. balow 10°C (50°F)

Except above 9.14V

FF & EC.25




E.C.C.S. DESCRIPTION

Air Induction Valve (A.1.V.) Control

Engine temperature
Cvlinder head temparature sensor ne nera
" toh Throttle valve idle position
e SWitcl -
Engt?ols A.lV. control soiencid
: Engi el . valve
Crank angls sensor - flgine spe , umit
. . Start signal
lgnition switch b
The air induction system is designed to send
. f 4 .sfg '.1. , Candition AV, control | ALY, sontrol,
secondary air to the exhaust ma.m t?ld, utilizing a . solenoid Fystem
vacuum caused by exhaust pulsation in the exhaust
manifold, : Low engine tamp,
. . ON Operates
The exhaust pressure in the exhaust manifold During deceleration
usually pulsates in respense to the opening and
closing of the exhaust vaive and it decreases bhelow Except above* OFF g‘:z;m
. . . -]
atmospheric pressure periodically.

If a secondary air intake pipe is opened to ;hé
atmosphere under vacuum cenditions, secondary
air can be drawn into the axhaust manifold in
proportion to the vacuum,

The air induction valve is controlled by the E.C.U,,
corresponding to the engine temperature. When
the engine is cold, the A.l.V. control system
operates to activate the 3-way catalytic converter
guickly. This system also operates during decelera-
tion for the purpose of blowing eff water around
the air induction valve.

*. tneluding cylindar head temperature sensor cireuit

malfunctioning

EF & EC-26



Pressure Regulator Control
Fual temperature

'

fuel temparature sensor

- ) Start signal
Ignition switch -+
E.C.C5 .| Pressure regulator
| . control | control solenoid
Engine spes unit

Crank angle sensor »

. Amount of intake air
Air flow mater »

This system improves the startability in hot condition by cutting off the intake manifold vacuum and in-

creasing the fuel pressure,
For VG30ET enging, the fuel line is imparted with high pressure which has been stored in the surge tank

while the engine was running with turbocharger,

Operation
Fuel temp. 40 78°C (104 - 172°F} above 78°C (172°F)
STARQT START
on OoN
" ingition
Ignition !
switeh —OFF | ! switch _ OFF |
| b
Prassure on Pressurs oN
reguistor FF ragulator OFF
control OFF X ‘ o control ‘ OFF
solenoid solanoid
valva Appran. | . vaive Approx. 3 min.
30 sac,
SEFA0BC SEF741B
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E.C.C.S. DESCRIPTION

Air Regulator Control

Enging spaad ; _ o
Crank angla sensor * ECCS
controd # Air regulatoy
Ignition switch Start signal of UM
Description Operation {Air regulator ON-OFF control}
The air requlator is controlled by the E.C.U., at . S
. . Air regulator
the same time as fuel pump ON-OFF control. Condition oparation

- o erates for
Ignition switch is turned to ON Op

5 seconds
h. 0 - i -
W lle.engme i3 runring a‘n!d Operates
cranking
When engine is stopped OFF in 1 second
Except as shown thdve OFF

Exhaust Gas Sensor Heater Control [VG30E]

Engine speed
C rgle sensor ol— - - . - -
Erank ang ECCS
control ¥ Exhaust gas sensor
fi i i
Air flow meter Amount of intake air ] unmit
The E.C.U. controls the heater operation in the Operation

following way.
Exhaust gas sensor

ondit
Condinian heater

® Engine speed is less than
2,800 rpm. ON
® Except under heavy load

Except as shown above OFF

EF & EC-28




Air Flow Meter Self-cleaning Control

Crank angle sensor

Engine speed

Ignition switch

”ON”'signal

¥

Air flow mater

E.C.CS.
control
Enging temparatucd i
Cylinder head temperature sensor l pe - > unit
Vahicle speed

Vehicle speed sansor

| ‘ Dascription

Ignition switch

Sall-cleaning

h J

oN x ' After the engine is stopped, the E.C.U. heats up the hot wire to
OFF approximately 1000°C {1,832°F) to burn out dust which
adhered to the hot wire,
N Operation
OFF OFF Condition Selfcleaning systam
vy ey # Engine speed has not exceeded 1,500 rpm

SEFG1BB before key off.

# Vehicle speed has not exceeded 20 km/h
(12 MPH) before kay off,

# Cylinder haad temperature is higher than
115°C {239°F) when key off,

® Engine stall with key in ON position,

Does not operate

Except as shown above

Operatas

EF & EC-29




E.C.C.S. DESCRIPTION

Fail-safe System

AIR FLOW METER
Description

When the output volitage of air flow meter is lower
than the préeprogrammed value, the E.C.U. judges
it as a malfunctioning of air flow meter. The
E.C.U, fixes the systems in the following con-
dition.

CYLINDER HEAD TEMPERATURE SENSOR
Description

When the output signal of cylinder head tem.
perature sensor is abnormal the E.C.U. judges it as
& malfunctioning of cylinder head temperature
$ENsor,

The E.C.U, decides the cylinder head temperature
according to the time from ignition switch ONM,

Operation

Operation
System Fixed condition
E.G.R. contral system OFF

A duty ratio is fixed at

Idle spead control system
P ¥ the prepragrammed value,

Fuel is shut off above
Fusl injection control 2,000 rpm.
system {Engine speed does not
exceed 2,000 rpm.)

Cylinder head

Condition
temperature decided

Jyst as ignition switch js

Q &
turred ON or Start 20°C(68°F)

Mora than 6 minutes after

2 ]
ignition ON or Start 80°C (176°F)

20 -80°C (BB - 176" F}

Except a5 shown above {Depends on the time}
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DIAGNOSTIC PROCEDURE

Introduction

Sanwri The engine has an electronic control unit to control major sys
tems such as fuel contrel, ignition cantrol, idle speed controd,
etc. The control unit accepts input signals from sensors and

instantly drives actuators. It is essential that both kinds of signals
{, are proper and stable. At the same time, it i important that
i there are no conventional problems such asvacuum leaks, fouled

Contral unit Actuators

spark plugs, or other problems with the engine.
It is much more difficult to diagnose a problem that ocecurs
SEF232G intermittently rather than continuously. Mast intermittent
— problems are caused by poor electric connections or faulty
{ “5;":: wiring. In this case, careful checking of suspicious circuits may
INFO, ]L hel
P elp prevent the replacement of good parts.
M ] ) A visual check only may not find the cause of the problems.
A road test with a circuit tester connected to a suspected circuit
should be performed.
Before undertaking actual checks, take just a few minutes to
talk with a2 customer who approaches with a driveability com-
plaint. The customer is a very good supplier of information on
SEF233G such problems, especially intermittent ones. Through the talks
with the customer, find out what symptoms are present and
under what conditions they occur,
Start vour diagnosis by looking for “conventional’” problems
first. This is one of the best ways to troubleshoot driveability
problems on an electronicaliy controlled enging vehicle.

SEF234G

Work Flow
C CHECK-IN ) mference itern }
¥

STEP 1 LISTENING TO CUSTOMER COMPLAINTS l-----Diagnostic Worksheet
‘ [EF & EC-32]

STEP 2 DUPLICATION OF OPERATING CONDITIONS THAT LEAD | Intermittent Problem Simulatian
STEP 3 - ELIMINATING GOOD PARTS/SYSTEMS |---- Disgnostic Table

| ¥ [EF & EC-35 -60)
STEP 4 : | INSPECTION ON THE BASE OF EACH COMPONENT }-“-Electronic Control System |nspection
' ! JF [EF & EC-82-137]

t
STEP 5 ! | REPAIR / REPLAGEMENT k

I

1
STEP & NL--I FINAL CHECK ]

ok 3

(__cHECK-OUT )
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DIAGNOSTIC PROCEDURE

KEY POINTS
WHAT ... Vehicle & engine model
WHEN ... Dare, Frequancies
WHERE .... Roed corditions
HOW . .. Operating conditions,

Weather conditions,
Symptoms

Diagnostic Worksheet

There are many kinds of operating conditions that {ead to mal-
functions on engine components,

A good grasp of such conditions can make troubleshooting faster
and more accurate.

In generai, feelings for a problerm depend on each customer. It is
important to fully understand the symptoms or under what con-
ditions a customer complains,

Make good uss of a diagnostic worksheet such as the one shown
below in order to wutilize all the complaints for troubleshooting.

WORKSHEET SAMPLE
Customer name MBEMS Model & Year VInN
Engine # Trars. Mileage
Incident Date Manuf, Date In Service Date

1 Startability

Bl impossibie to start O Ng combustion O Partial-combustion
O Partial combustion affected by throttls position
LI Partial combustion NOT affected by throttte position

{0 Possible but herd 1o start D Others [ 1
. 0 Mo fast idle O Unstable O High idle O Low idie

O Idiing

{0 Ouhers [ !
Symptoms

O Siumble 0 Surge ‘00 Detonaticn O Lack of power

O Oriveabil ity O Intake backfire O Exhaust backfire
O Others { ]
O At the time of start 0 While idling

T Engine stall O While accelerating C While decelerating

[J Just after stopping O While lcading

Incident occurrence

Tl Recantly
3 At night

O Just after dedivery

O in the morning 1 in the daytime

Freguency O All the time O Under certain conditions O Semetimes
Weather conditions 0 Not effected

Weather O Fine 0 Raining [7 Snowing O Orthers | "

Temperature O Hot O wWarm O Cool 0 Cold O Humid °F
Engine conditions 0O Cold J During warm-up U After warm-up

Enging speed (' o i 5060 5,000 rpm
Road conditions O In town {0 in suburbs [0 Highway 0 Qff road {up/dawn}
Driving conditions O Not affected
' 1 At starting O While idling O Af raging

1 While accelerating
D While decelerating

1 While ruising
O While turning (RH/LH]

L b e
0 10 20 30 40 B0

M|
60 MPH

Vehicle speed

Check engine light

O Turred on O Not turned on

EF & EC-32



DIAGNOSTIC PROCEDURE %'

Intermittent Problem Simulation V
In order to duplicate an intermittent problem, it is effective to i
; : create similar conditions for component parts, under which the
G? < problem might ccour,
’Paﬁp ) T TS Is the ) Perform the activity listed under Service procedure and note the ‘
G P smetor, <1 result
'P,pp e'tit? *
- / J li
T 7 |
" sEF23sG ‘
Variable factor Influential part Target condition Service procedure }
I
Made lean Remove vacuum hose and apply.vacuum. \
1 | Mixture ratio Pressure ragulator i
Made rich Remove vacuum hose and apply pressure. i ‘
Advanced Rotate distributor clockwise. (l
2 | ‘gnition timing Distributor |
Retarded Rotate distributor counterclockwise. .‘”
’ Mixture ratic Exhaust gas sensor | Suspended Disconnect exhaust gas sensor harness connector, ‘
feedback control | npoeeny ynit Operation ¢heck Perform self-diagnosis (Mode 111} at 2,000 rpm.
Raised Turn idle adjust screw counterclock wise. l
4 | Idle speed LALA, unit I
towered Turn idle adjust screw clockwise. ““
I
Elecmcl Poor electric Tap or wiggle. I\’l
5 connection Harress conmectors connecLion or }”
{Electri: and wires faul . ' Race engine rapidly. See if the torque reaction of |
continuity) a W wiring the engine unit causes alectric breaks. |’
|
Coaled Cool with an icing spray or similar device, \‘|
6 | Temperature Control unit !alv ad Heat with a hair drier.
2 [WARNING: Do not overhast the unit.] !
Ll
Wet ‘
7 | Moistura Electric parts Damp [WARNING: Do not directly pouy water on ' .
componants, Use a mist sprayer. | I’
Turn on head lights, air conditioner, defogger, \
8 | Electric loads Load switches Laaded emr 1 head Tignts, air eonatt! rear cerogs “ |
jdle switch . o \
9 . Control unit OMN-OFF switching | Perform self-diagnosis (Mode TV}
condition
10 | ignition spark Timing kight Spark power check | Try to flash timing light far each cyiinder. l

EF & EC-33




DIAGNOSTIC PROCEDURE

Specifications

Igritien

urhing
Timing

idle RPM

3
2 \‘\Ir]',
\% %5

taie €O CO metar

TR
Tail

Every item should ba chacked after

'h
-
‘
-l
'

E.CU.
Ingpection

warming uvp sufficiently

£

\arw/'4

2}

SEF38BD

e |

1) Idie speed
VG30E {M/T & A/T in “D’ position)

700:50 rpm ot sea level
650+50 rpm at high altitudes

VG30ET:
M/T; 700:50 rpm

AST: 650£50 rpm (in "D’ position}

tgnition timing
VG3I0E:
M/T; 15°:2° B.T.D.C.

A/T: 20°£2° B.T.D.C

VG30ET:
M/T; 10°:2° B.T.D.C.
A/T: 15°+2° B.T.D.C.

Idle CO
0.2 - 8.0% {in tail pipe)

+ Throttle valve switch barness connactor
disconnected {No A.LV. controlled condition}
Cylinder head temparature sensor harness

comnmactor disconnected and then 2.5 kD

resistor connected,
Exhaust gas sensor harness connector

disconnected,
Flashes of E.C.U. rad inspection Jamp in mode II (If flashes,

0.K.)
4) Mixture ratio at approximately 2,000 rpm of enging speed
Nurnber of flashes of E.C.U. inspection
green lamp in mode 1
5 times or more/10 seconds
B) Engine speed of idle switch OFF - ON
M/T: Idle speed + 250+ 150 rpm
A/T: Engine speed (In "N” position)
+ 250+150 rpm



DIAGNOSTIC PROCEDURE

Diagnostic Table
To assist with your troubleshooting, some typical diagnostic procedures for the following symptoms are
described.

CONTENTS
1. Impossible to start — no combustion ... .. .. e e e EF & EC-36
2, Impossible to start — partial combustion . ... ... .. . L e e tF & £EC-37
3. Impossible to start — partial combustion (not affected by throttle position} . ... ... ..... BEF & EC-38
4, Impossible to start — partial combustion (throttle position changes
combustion QuBItY) . .. .. o e e e EF & EC-39
5. Hard to start —beEfore WA mM-U . . e e e e e EF & EC-40
6. Hard to start —aler warm-UD L e e e EF & EC-41
7. Hard to start - L 2 1130 L T EF & EC-42
8. Hard to start — morningafterarainyday . ..., .. i e i e EF 8 EC-43
8, Abnormalidiing —mnotastidle ... ... ... .cc it it e EF & EC-44
10, Abnormaiidling ~ low idle{after warm-Up) . .. .o, i i i e i e EF 8 E(-46
11, Abnormal idling — high idle (afterwarm-up) . .. .. . o e e e EF & EC-46
12, Unstable idling — hafore warm-UD .. .. i i e i e e EF & EC-47
13. Unstable idling Y 4 =L Y- o Y EF & EC-48
14. Poor driveability — stumble {whileaccelerating) ... ........ ... . . i EF & EC-49
15. Poor driveability — surge {whilecruising) .. ........ ... ciutiiciir i EF & EC-50
16. Poor driveability — lack of power (.. . .. e e e e e EF & EC-51
17. Poor driveability — detonation ......... ... i i e e EF & EC-52
18. Engine stall —duringstart-up ..., . ....... .00 e e e EF & EC-53
19. Engine stall ~ whileidling.......... e e e e EF & EC-b9
20. Engine stall — while aceelerating . ... ......... e e h e e e e EF & EC-Bb
21. Engine stall —whilecruising .. ..., ........ivvnnin e e EF & EC-56
22. Engine stall — while decelerating/just after stopping ..., .... e et EF & EC-57
23. Engine stali — while loading {power steering, air conditioner, headlamps, et¢.) .. ... EF & EC-58
24, Backfire —through theintake . ... .. ... . it i e ia EF & EC-H9
25, Backfire — through theexhaust ., ... ..., ... ... . i i v EF & EC-60
REMARKS

In the following pages, the numbers such as @, @ in the above chart ¢orrespond to those in the
service procedure described below. ’
Possibye causes can be checked through the service procedura shown by the mark “0O ",




DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 1

Diagnostic Table (Cont’'d)

Impossible to start — no combustion

POSSIBLE CAUSES 000 06|66 o
SPECIFICATIONS Mixture ratie (too lean) o0
lgnition sparks (weak, missing) cla|C
ignition timing O
FUEL SYSTEM Fuel pump {no operation} (]
Fue! pump relay (open sircuited) <
Injectors (mo aperation, clogged) C
IGMNITION SYSTEM | Ignition switch ol 101G )
Main relay Clo |G |0 O
Power transistor CQ O
Ignition coil Q o}
Center cable {ignition leaks) C O
Ignition wires {ignition leaks) o |0
. Spark plugs o
CONTROL SYSTEM | Crank angle sensor c|o C o |o

SERVICE PROCEDURE

LISTEN

Fuel pump
SEF2790G

LISTEN

NG,
—— Check injecior cir:u?:_,
| 0o page EF & EC-120.1

N.G,

— & Check Tuel purmp andfor
rslated circuits,
[Sea page EF & EC-94.]

Injector
SEF280G

Listen for fiel pump
opereting sound,

CHECK

Listen for injsctor
operating sound,

. CHECK MEASURE
NG (4] a Tiring light N.G. (5] . R NG .
START ’ : - > Ignition wire —_ pRoplace the wirs,

I - CHECK
™ o QK ignition wi
Tachommeter Ignitian gnition wirg
switch AL L+
SEF281G SEF2B3G SEF315G

Make sure tachometsr

CHECK
Timing

o

negdle moves when granking,

Measure resistance of
SUSPRCL wires.,

Check fiashes of timing
ligh for weak ness

Spark plug
SEF282G

Remove spark plugs end

check thawr gnition sparks,

.___,N'G' Adjust ignition timing.

[See page EF & EC-34.]

Check ignition timing.
PERFORM

Seltdiagnozis
Made {11

N.G.
—»Chack crank angle sensor

and/qr ralaied circuln,
[Seo pege EF & E£-84.)

SEF2BECG

Perform solf-diagnosis

sansor),

Mode LH (for crank angle

EF & EC-36




DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 2

Diagnostic Table {Cont'd)

Impossible to start — partial combustion

POSSIBLE CAUSES 000 oo
SPECIFICATIONS Mixtura ratia Q1o |0

Fuel pressure (tao low) O

ignition timing O
FUEL SYSTEM Fuel pump O

Fuel pump relay [open circuited) @

Injectars (clogged) O

SERVICE PROCEDURE

LISTEN

NG,
——— Check fusl pump andfor
related cireusts,
{Sae page EF & EC-94.}

Fuel pump
SEF279G

Listen tor Fuel pump
opersting sound,

Q.K.

APPLY

(3

R

PRESSURE

SEF281C
Remova vecuum hosa from
prassuTa regulator, and
apply vacuum and/ar
pressura, and try to sian,

——— Ajust ignition timing.
[S8¢ page EF & EC-34.]

SEF284G

Check ignition timing,

N.G,
—

Injecior
SEF 280G

Listen for injector epereting
sound.

oK.

@vacuum [©

Improved

Chetk injgctor circust,
[See pege EF & ECG-120.]

MEASURE
Q Fuel prassure gauge

SEF2880G
Ceonnect vacudm hose Lo
prassura regulator ang
measure fugl pressura,

Check Mixture ratio
teadback sysiem,
[See pege EF & EC-143.)

EF & EC-37




DIAGNOSTIC PROCEDURE

SYMPTOM &

CONDITION 3

Diagnostic Table (Cont’d)

Impossikie to start — partial combustion (not affected by throttle position

POSSIBLE

CASES

e 60 eoooole

SPECIFICATIDNS Wixture rat

0

ol®
[s) [

o

O
Fuel pressure {too low) QD |0

Igrnon g

=)

FUEL SYSTEM

Fual Nitver icloggedh

&)

Fuel ing It iopgad|

| <

Infctars o

ionged)

Pressure regulaar

Pressurs regulator vacuum hass (clogged) I O

IGNITION SYSTEM

tgnitlom wires (igrition lesksg Q (&

Spark plugs fwet wath Fuell Q

Igrtion s

tkch

INTAKE SYSTEM

Thrattie charmber bwith ports ciug-ud!i;l ] L

Throtzle vaive (clogaed) =]

CONTROL SYSTEM

Cwlindar hiead temparatuce senssy o'

Crarik #rgle sengar

SERVICE PROCEDURE

LISTEN

(1)

apex

ol ks

-
oy : Injector

SEF280G

7

Listen for injactar operating

lox.

CHECK

sound.

e

Pressure
" ragulator

SEF287G

Check vacuum hose of pres-
sure regulator for clogging.

lm,s.

Rapalr or replace the hose,

CHECK

&

SEF284G

Check ignition timmng.
N.G.

Adjust ignition timing.
[Gee page EF & EC-34.]

FERFORM

Self dliagnosis
Mode IV

Parform self-diagnosis
Mada IV (for start signal).

CHECK

(2

MN.G. N.G.
Check injestor circuit. Throttle chamber Ciean the ports and/or
(8eo page EF & EC-120.] throstle vaive.
Chack throttle chamber
parts and valve for clogging,
REMOVE MEASURE
Q.K. Pressure veaulator mproved (@ .
— — Fuel pressure i Check Mixture ratlo
feedback system,
[Sse page EF & EC-1a3,]
Connact vacuum hots to CHECK
fressura regulator and
measure fuel pressure, lgnition wire
BEF291G
Remove vacuum hose from
pressura reguiator, and try ﬁ MEASURE, O
to start, tgnition wira — ) _‘\ Seark plug
T
SEF2823
Remove spark plugs and
CHECK check thair ignition sperks
6‘, Timing hght N.G. &) by crenking,
s — 7
‘ s SEF318G
Diztributer Measure resistance of
suspecl ignition wires, Check the sensor circuits,
G [See pege EF & EC-88
N.G. {eylinder head 1emp, sansor),
—ppage EF & EC-84
Check flashes of nming Replace the wres. terank argle sensor}.]
light for waakness, ® CRANK
START N.G
i A "g-‘ .
PERFOAM — 3 CAS: | BEEN @
NG, Seif-dmgnosis Ignitron
——— Check starter circuit, Mode {II m Cvlinder hesd  switch
[5ea pags EF & EC-118.] A tamp. sensor  SEF282G

Start with ¢ylindsr head
temp. sensor conngclor
disconngciad,

Parfarm self-diagnosis Made
111 {far eylinder haag tamp,
sensor and crank angle sensor),

EF & EC-38




DIAGNOSTIC PROCEDURE
Diagnostic Table (Cont'd)
SYMPTOM & CONDITION 4| Impossible to start — partial combustion {throttle position changes

combustion quality)

POSSIBLE CAUSES

0 6al0

INTAKE SYSTEM Throttle chamber bwith ports clogged}

)

Thrattle valve {clogged)

o

Air regularor {stuck closed}

|dle speed control vatve

CONTRCL SYSTEM | Cylinder head temperature sensa?

ldle switch

Neutral switch _

olololo

SERVICE PROCEDURE

CHECK

Threttle chamber & Ciean the porty,

(OF

SEF2BO0

Check throttla chambear
ports far clogging.

Maks sure oir regulator siays
opan befora warm-ug

CHECK

NG,
sTapy [~ Check idla spead contral

control
valve
SEF977F
Chack terminal valtege of
ile spaed control vaive whila
cranking.

clrouit.
1 @' (Sea page EF & EC-128/130.)

CHECK
Throttle chamber | N.G.

it

Throttle valve
SEF290G

Check throttle vailve for
clogging,

CHECK |
Air regulator -—p Gheck air regulatar and/or |' !
ity carcuit.

[See page EF & EC-136.] I
|
|

SEFZ93G

- Claan the vaive.

EF & EC-39

I

——




DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION B

Diagnostic Table {Cont’d}

Hard to start — before warm-up

POSSIBLE CAUSES 0 6 e 066
SPECIFICATIONS Mixture ratio O ]
IGNITION SYSTEM | Ignition switch {no start signal} O Q
INTAKE SYSTEM Air regulator O
CONTROL SYSTEM | Cylinder head temperature sensor olol
Idie switch O
Meutral swirch O
OTHERS Starter {operation too slow) Q
Battery [voitage 100 low) 00 ,
SERVICE PROCEDURE
CHECK MEASURE
0 NG. (7] ) N.G. lless than 12V}
START [—*| ~—F Charge the bhattery,
. ;
SN . BN
| e =
p-k&;. — [ \.v.)
Tachometar l@nition © =3
awitch Battery
SEFZB1G SEF296G
Muoke sure techometer Measure battery woltage.
indicates about 300 rgrm
while cranking.
CHECK PERFORM
N.G ) , N.G.
Air regulator —~ » Chack air regulator and/or Setfdiagnosis —» Chock the ralfunctioning
its circult, Mods IV swvitches andfor circuits,
[Sae page EF & EC-136.] [See page EF & EC-118
[start signaf),
pege EF & EC-36
(idle smiteh),]
SEF 293G SEF 286G

Meke sura air reguintor stays
open before warm-up,

PERFORM

Salf-diagnosis

Il Igrution
der hesd  gwirch

lemp. sensaor SEF 2920

Cvlin:

Perfarm self-dagnosis

Mode 1V {for stert signal

and dle twitch),

NG
START ———»Check senzof circuit.

Parform salf-diagnosis
Mode 111 (for cylinder
head tamip. sensor).

Star with cyiinder head
Temp. seNsor CONNactor
disconnected.

[Sse page EF & EC-28.)

EF & EC-40




DIAGNOSTIC PROCEDURE _‘
Diagnostic Table (Cont'd) |

Hard to start — after warm-up ‘,

SYMPTOM & CONDITION 6

SEF283 G

Make sure tachometer
indicates about 300 rpm
while cranking.

PERFORM

N.G.

Self-diggnotis
Moda 11

SEF20EG

Perform self-diagnosis Modle
I (for cylindar hesd temp.
sansor, air flow meter and
fuel temp. sensor).

Check vacuum hose of
pressume regulator for

clogying. lNG

Rapair or replace the hosg.

SEF 2960

SEF3745

check fual vapor pressure,

Blaasure batrery voltage.
N.G. {lass than 12V}

Charge tha battery,
PERFCRM
Check sensor clrcuits © Self-diagnasis
. Mode ['V

[Ses page EF & EC-83
leylinder haed temnp, sansor},
page EF & EC-36

{air Haw meter),

page EF & EC-112

[fuel temp. sansor},) SEFZ85G

Cool fuel Hnes with wet
regs, atc. and try 10 start.

N.G.
— Check starter circui,

[See pugs EF & EC-11B.]

Parform selfdiagnosls

v

Made IV (for stare signal).

GHECK CHECK —— CHECK
- 0K 0 CK. Fressure regulatar
—_— control solencid
Surge 1ank
Pressure
reguiator One-way
. valve
SEFZB7G SEFO79F SEFgatG  Switch

LISTEN

Frassure reguleror
tontrol soiengic

AT

—

SEF2854Q

Chack surge tank for cracks,
and oneway valva for
cloguing.

N.G

Repair/replace the parts,

Check terminal valtags of
praszura regulator control
salenoid while cranking,

Listen for chicking sound
frem pressure ragulatar
contro! salernoid when
applying battary voltage.

N.G. OK.
Replace the soknaid,

Check tha solenoid elrcuit,
[See page EF & EC-134.]

EF & EC-41

POSSIBLE CAUSES 00060 060000 |

SPECIFICATIONS Mixtura ratio O OO !
Fual pressura O Q10 |0

FUEL SYSTEM Fuel line thot fuel) O '
Pressuse regulator {low fuel pressure) 8]
Pressure regulator vacuum hose {clogged) e
Pressure regulator control salenaid oo
Pressure regulator control solenoid vacuum hose O I\
Surge tank icracks) o]
Fuel temperature sensar {open circuited) O

IGNITION SYSTEM | Ilgnition switch (no start signal) ] ]

CONTROL SYSTEM | Cylinder heed temperature sensor O
Air flow meter O

OTHERS Starter {pperation 120 slow) O ,
Hattery (voltage too low! O |C

SERVICE PROCEDURE
CHECK MEASURE CRANK No
N.G. e change
START [——» —— Proceed to othar gteps.
A @' o) [ Fues Lines [ANENS
'T'-;:?nst;a ignitron @ = ‘ ) QI -—pF"rucaed tcf cn!'mr step.
switch Battery If everything is 0K,




DIAGNOSTIC PROCEDURE

Diagnostic Table (Cont’d)

Hard to start — every time

7

SYMPTOM & CONDITION

POSSIBLE CAUSES 6600 0eHo e w
SPECIFICATIONS Mixture raho O [eN e
Fugl pressure ' o |G
tgrition eparks {missing) oD O
lgrmtion tming o
FUEL SYSTEM Fusi pump improper aparation) ]
Fuel ling {zlogged) &)
Canistar [air leaks) o}
Pressure reguiator (Jow fue| prassoral o
IGMNITION SYSTEM | Ignilion wires {ignition leaks) oG
Spark plugs (improper gap) D
CONTROL SYBTEM | Crank angle sensor o o} &,
Cylinder haad tamgperature sensor G
ldle switch o}
Meutral switch a
L]
OTHERS Starter {operation 1ao slow) o
Battery lvoltags too low) Q10
SERVICE PROCEDURE
o LISTEN GHECK MEASURAE -+
n.G, NG (O
————p Check I'u_al pump gadjor 5TART |[—* Betcary
P related cirouits.
" '.@ i a ‘
= LW [S8a page EF & EC-584.] L .
R 0-:%; "_rﬁ _ Messure hattery voltege, -
Tachomater l9nitien N.G.,
Fuel pump r switch
_ SEF2766 SEF281G Charge the battery.
Listen .fcr fuel pump Make sure wachomester
Operating tound. indicates about 300 rpm
o _bCRANK o No change while crenking,
st ""‘: — [Procead tg athar staps.) ) CHECK
Rotard Advencs g1 apT . N.G.
g T Cenister purga ————>-Repair or replaca ths hose.
Igaiti itch
gaition swi Chack Mixture ratio
SEF297G faadbask ystem.
ﬁi\:::r:e'i;e:a:;dt;g;i::n {See paga EF & EC-143.] SEF298G
- Improwved
REMOVE MEASURE Chtfck vacuum hoze of
@ 6 : canittar for air leaks.
. Fuel pressuie PERFORM
MN.G.
Self-diagnosis Check the malfunctioning
Conng¢t vacuum hose 1o Mode [T/ IV circuits.
A pregyure regulator and ' {548 pege EF & EC-88
reguigtor measure lual pressure. -Pgrform sel fd ingnosis Mods {eylincer head temp, sansorl,
SEF291G Il ({for cylinder haad temp. ?ﬂge EF &IEC-B4 )
nk angle sensar
o sansor and crank angla sensor), cra :
Femove vacuum hos Feplace the wires. Mode I'V Lior idle swhteh). page EF & EC-06
from prestura ragulsior, T {icle switch).]
and try 1o start. N.G. . *
CHECK MEASURE MEASURE CHECK
@ , Timiog hght N.G. _ (1] ok, (@
hy — lgnitian wirs Spark plug —[  1gnition wire
1
i
G
Dnstributar f e
0K,
’ LY
- - Spark plug
T . T
SEF 2838 SEF316G SEF2983 i SEF282G
Check flazhes of timing Measure resistance of Remaove spark plugs and Check ignition sparks.
light for weakness, suspect wnition wires, maeasure their paps.

EF & EC-42




DIAGNOSTIC PROCEDURE

Diagnostic Table {Cont'd}
SYMPTOM 8& CONDITION 8| Hard to start — morning after a rainy day

POSSIBLE CAUSES 0806 o
SPECIFICATIONS tgnition sparks {waak} C|o 8]
IGNITION SYSTEM | Power transistor o o
Ignition ¢coil O Q o
Center cabla {ignition leaks) O O
Ignition wires (:gnition laaks) 0|0 <O
Distrihutor cap (ignition leaks) O O O
Sperk plugs (improper gap) Q|0
SERVICE PROCEDURE
0, CHECK NG (@ MFTJTSURE N.G. ,
. —— lgnition wire —— Replaca the wires.

Timing hight /5 pistributor

=4
L)

S5EF2330 SEE3150
Check fiashes of tming Messure rasistance of
light for weakness. SUSDBCL wirds.
|o.r<‘
DRY
(3 ] Can stan
Distributor — Reploce the parnts,
Zr Ne MEASURE CHECK
change 0 oK
— b Ignition wire
lgnition CO”SEF:.':EBG %Gap
Dry distributer and/ar
whitian coil and try to s
start. Spark plug - Sperk plug
SEF 700G iy SEF282G
Remove spark plugs snd Check ignitian sperks.

measure their gaps.

EF & EC-43




DIAGNOSTIC PROCEDURE

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 9| Abnormal idling — no fast idle
POSSIBLE CAUSES 0006|000
SPECIFICATIONS Mixture ratio o0 O
Ignition timing O
INTAKE SYSTEM Btow-by hose (clogged) 9]
Air regulator (stuck closed) O
CONTROL SYSTEM | Cylinder head temperature sensor 0|0

SERVICE PROCEDURE

CHECK

NG

Chack ignition timing.

PERFORM

Salf-clagnosis
Mada 111

BEF2850G

Pertorm self-diaghosis
Mode Il {for cylinder
head temp. sansor) .

——# Chack sir regulator snajor’

N.G.
+——- Clean or replace the hose.

Air regulator -
it5 circuit,
[See page EF & EC-138.]
SEF 293G 1 SEF30Q
Make sura awr regylator Check blaw-by hose for
stays apen before warm-up. clogging.
H
Improvad (4 CHECK NG
— % Adsust Ignition timing VACUUM —-»Check Mixturs ratlo
[Sea pege EF & EC-34.1 ‘PHESSUFEE feecback systam.
[See page EF B EC-143.]
Pressure .
regulator
SEF 2840

Apply vacuum/pressura to
prassure regulator aftar
disconnegiing vacuum
hqss, and check idling.

NG
Check sensor circuit
STapt|—™
(See page EF & EC-8B.]

Ignition
Cylindar head  spitch
L8P, $ENsOr SEF2920G
Start with cylinder head

1amp. sensor cannector
duconnsctad,




DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 10

Diagnostic Table {(Cont’'d)

Abnormal idling. — low idle {after warm-up)

POSSIBLE CAUSES 0000066
SPECIFICATIONS Mixture ratio Q O
Ignition timing (tao retarded) G
INTAKE SYSTEM Throttle chamber {with ports clogged) 8]
Throttie valve (clogged) O
CONTROL $YSTEM { Crank angle sensor 9]
Air flow meter ]
Cylinder head temperature sensor OO
Load switchas {remaining OFF)
SERVICE PROCEDURE
CHECK 9 CHECK CHECK CHECK
Timing Thratthe chambar Throttle chamber
light L Bilow-by
[ / i e hose
7y
‘ | | Throttis valve
SEF 284G SEFI00G SEF290G
Check Ignition timing, Check Blow-by hose for Chack throttle chembar Check throtie valve for
i i logging, \
N.G. clogging. NG, poris for clogging. clogging N.G,

Adjust ignition timing,

[See page EF & EC-34.] Clean or replace tha hos,

APPLY
Improved
———p Check Mixture ratio
@VACUUM feadback syHam.
PRESSURE [3ae pags EF & EC-143.]
Pressureé | No change
regulstor —— Chack-load signai circuit,
: SEF 28109 [Gae EL Sﬂ'ﬂt'ﬂ‘“-l
Apply vacuurm/pressure 1o
prasture reguistor after
disconnecting vecuum
hose, and check dling.
RUN
(7]

oo

Cylinder head switch

temp. sansar SEF2925
Start and run engine with
eylindar head temp. sensor
caonnmesctor disconnegted,

E E START{-
N.G.

N.G.

Clasn tha ports. Clean thae valve,

PERFORM
Salf-dwpgnosis
Made [11

@

/
Seit-giagnoss

SEF2B6G

Parform seif<cizgnosis Modes
I and ¥V {far air flow meter,
and cylindar head temp,

sansor). 1N~G-

Check tha malfunctioning
parts and/or circuits.

[&ee paoe EF B EC-86

jair flow meter},

page EF & EC-88

teylinder head remp. sensor).]

EF & EC-45




DIAGNOSTIC PROCEDURE

Diagnostic Table {Cont'd)
SYMPTOM & CONDITION 11 | Abnormal idling— high idie {after warm-up)

POSSIBLE CAUSES 006 0006 e o s
SPECIFICATIONS Mixture ratio Q10 oo O
lgrition timing (tao advancad) G
INTAKE SYSTEM Ajr duct tleaks) o
Thrattle chamher (air leaks) O
Thrattle valve {stuck contral wira) Q
intaka manifoid igasket} (ar leaks) ]
Air regulzator {stuck apen) G
Idle speed contral valve [remaining ON}Y O
F.1.C.D. solenod (remaining ON) 8]
CONTROL SYSTEM | Crank angle sensor O
Air flow meter [
Cylindar hasd temperature semgor o0
Idle switch {remaining OFF) [ 8] (&
Load switchas {remaining QN} (ol Ee;
OTHERS Battery [voltage 100 low)
SERVICE PROCEDURE
CHECK CHECK CHECK CHECK
0 Timin @ © O
¢l
) - Leak Throttle chamber
light ’ CF
: ,. s Engmg :r;} \""-"
Air duet
SEF 2045 SEFIDIA ; SEF 203G SEF288G
Check igrition timng. Chack wniaka systemn for Make sure sir regutator Check throttle chamber
N.G. air leaks, aK stays closed after warm-up, ports and valve for clogging,
N.G. ‘ N.G. N.G.
\gnition timin Check throttte wire for ]
Adjust igniti 2. rough sliding. Chack air reguletor andfor Clsan tha porte andfor
[See page EF & EC-34.) Repair/replace the part i cirewit, throttle vaive
pelrirep ' [See pege EF & EC-136.]
REMOVE MEASURE CHECK

Improved

L5

Check tha pert endfor circuit.
Fuel prassura

- (528 page EF & EC-128/120.]
Connect vacuum hosa to idle speed [ | Check sensor circuit, g—
o prassure ragulator and contral [S82 pege EF & EC-38
f;’::‘l';::r measura fusl prassure, valve I {eylinder head temp. sensor),
. SEFQTEF page EF & EC-84
{crank angle senses),
Ramova vacuum hose fram Check Mixture ratic Ghack tarminal votage ot pepe EF & EC-86
pressure regulstor, and try 1o stast. {secback system, idle spoed control valve (gir fiow mater).]
[Sea page EF & EC-143.] while idling.
g CHECK 5 PERFORM 6 PERFORM N.G. CRANK N4
Self-tisgnosis Self-dizgnosis START
ﬁ]@ Made IV Mode 111 A *
el e
FICD Parform self<diagnosis Perform self-diagnasis Mode E@ - * @
sslenoid Mode TV (for idle switch). I {for cylinder head temp, —
NG. 1en30r, Crank angle sensor ) lgnitian
SEFesTF and sir flow moter), Cylinder head switch
wmp, sansar SEF292G
Check terminal valtage of Check the idle switch circuit, Start with cylinder head
_F.I..C.D.mlenoid while [See page EF & EC-118.] temp. s4nsDr connactar
idling, disconmecied.

Check the part andfor gircust,
[Bee HA, section, ]

EF & EC-46




DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITICN 12

Diagnostic Table {Cont'd}

Unstable idling - bafore warm-up

POSSIBLE CAUSES 006 0606/06ao0
SPECIFICATIONS Mixture ratio oo

tgnition timing C
INTAKE SYSTEM Air regulater {not open enough) O

Idle speed control valve {remaining OFF ) <
CONTROL SYSTEM | Cylinder head temperature sensor O
E.G.H. SYSTEM E.G.R. sontrol valve {stuck openi ]

E.G R, solenoid (remaining OF F) GO

SERVICE PROCEDURE

CHECK

NG . . o
——p Adjust [gnitien timing,

[8ee page EF & EC-34.1

Timing

Check igmtian timing,

P
() APPLY Improved
Chock Mixture ratio
‘PVACUUM tesdback gystem,
RESSURE [Ses page EF & EC-143.]

Pressure

regulaior

SEF 2816

Apply vacuum/prassure 10

pressure regulator after

disconngeing vacuum

hose, and cheek idling.

Stays CHECK
lifted

—_—

CHECK -

L5 L6

E.G.R. solenoid

4SEGA.
contral

volva
SEFS47A SEF 303G
Chack E.G.R. valve {or Chack términgl voltage of

E.G.R. solenoid whilg
Idling.

operation.
N.G.

tChack the salenoid circuit.
[Sea paga EF & EC-126.]

CHECK

9

Air regulator

SEF 2936
Make sure air regulator
stays Gpen batars warm-up

CHECK
(4]

Icla spaeed
control
valve

SEFS7/AF

Check terminal voitage of
Idla spewd control valva
while idling.

PERFORM

Sel{-dizanosis
Made (11

SEF285G

Perfurm saifdiagnaosis
Mode ITI {(for eylinder
heed 1emp. sensor}.

N.G.
- —» Check air regulator gnd/or
its circuit,
[Sae page EF & EC-136.]

Doaes not turn ON
4 Chack its circuit,
[5e8e page EF 8 EC-128/130.]

Check sansar circuit
[See pape EF & EC-24.]

o RUN

N.G,
s AN

START| n.a.
€

o &

Ignsion

switch
SEF29G
Start and rus eRgIne with
cylinder head temp, sensor
conngctor discopnected.

Cylinder head
iemp, sensor




DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 13

Diagnostic Table (Cont"d}

Unstabie tdling — after warm-up

prassure.
lm.e.

gaskat,
[Ses EM section.)

Measure compression

Operation.

Chack cylinder head and

Chack E.G.R, valve for

Cheex termnal voltage of
E G.A. solenoid while dling.

lN.G.

Check the sotensid circult,
[Sew page EF & EC-126.]

POSSIELE CAUSES o oeooooeleeo I
SPECIFICATIONS Mikture ratio SO0 |0
Igrition spetks SRR RES
Ignition timing 8]
Compression presser O
FUEL S5YSTEM Fuel line lelogged)
Canister far leaks) &
Pressure ragulator cortrol solenoid o
FGNITION SYSTEM | Power transistor o Q
ignition ol o O
Ygritinmn wiras cliolG
INTAKE SYSTEM Blow-by Rose lleaks] @
Alr duct {{eaks) [w]
CONTROL SYSTEM | Idle switch o
Load switches,
E.G.R. S¥STEM E.G.A. control valve
E.G.A. salenoid Q
SERVICE PROCEDURE '
CHECK CHECK CHECK CHECK
0' '9 @ Pressure regulstor
Leak Canistar purge o
‘ control sclenowd
Engine C;:}
Air duct
SEFIG SEF 298G SEF303G
Check blow-hy hase for Check intake system for Checi; purge lina for leaks, Check terminal voltage of
inalcs, NG, air leaks. NG NG, the tolenoid while idling.
¢ NG,
Repair/raptace the hose. Repair/replace the pan, Ropair/replace the hose. Check the tolenoid circuit,
[See pape EF & EC-134.]
CHECK NMEASURE CHECK
© |, Timing nght (5] o CHECK
o N.G. lartion wi a.K. Ignition wirg G
T » grition wire » Timing
light
Distributor .
€. __" Spark plug
‘L'h f .\
SEFZ83G SEF 315G i SEF282G
Check fiashes of timing teasura resistance of Remaove 3psrk piugs and =
ligh1 for weak nass. suspect wires. check thair nition sparke, Chack ignition uming,
NG,
M.G.
, Adjust ignition timing,
Replace the wire. [See page EF & EC-34.)
MEASURE ) CHECK Stays CHEGK PERFORM
. liftad .
_1__3__-‘ E.G.R. sglanoid S&lf-d#agnnsu
COMPRESSIGN
PRESSURE
SEF308G SEFE4T A

Perform self-diagnosis
Made IV (for idla switch}.

lm.e.

Check tha idle switch circuit.
{Sew page EF & EC-96.]

& EC-48




DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 14

Diagnostic Table (Cont'd)

Poor driveability — stumble {while accelerating)

POSSIBLE CAUSES 00|00 & 0 a s o
SPECIFICATIONS Mixture ratio (o} olo o
Fuel pressure [A RS
FUEL SYSTEM Fuei fitter [clogged) O
Fuel line (clogged) Q
\njectors {clogped] o
IGHITION SYSTEM | Power transisiar O O
Ignition coil Q Q
fgrition wires fignition leaks} Q|00
Spark plugs ligniticon leaks, impraper gap) o
INTAKE SYSTEM Air duct lleaks] o
CONTROL SYSTEM | Crank angle sensor O O
Air flow meter O
Cytlincer hesd temperature sansar O Q
Exhaugt gas sensor OO
Idle switch (remaining OFF) O
OTHERS Fuel [poor quatity)
SERVICE PROCEDURE
CHECK MEASURE CHECK
“.1 Timing light M.G. (7] N.G.
- ° — ignition wire ——Replace the wires. iti ;
’ ‘ P lgnition wire
Distributor oK. X
['1"—' Spark p!
parl L
X, D@G ~ k plug
SEF2A3G SEF315G i SEF2B82G
Check tlashes of uming Meaasura resistance of Remove spark plugs and
light for weaknoss. suspect wires ¢heck their igniuon sparks.,
CHECK PERFORM
Ui N.G. N.G.
Leak |—— Repairjreplace the part. Salf-diegnosis ——Check the idla switch
) . Mada IV gircust.
Engine (7#} [Sae pape EF & £C-86.)
Aar duct
SEF3INMG SEF2B5G
Check intake system for Perform seif-diagnosis
ir leaks. Mode IV (for wie switch),
O R REMOVE o VEASURE
Fuei press &
@Prassma regulator imprwed' prosture gauga —_— » Check Mixture ratio
- 4 feedback system.
[See page EF & EC-143.]
SEF281G SEF2BGG
Remove vacuum hose from Connest vecuum hose {0
pressura regulator, and try 1o drive, pressure regulator ang
PEREORM o measure fusl prassura while DISCONNECT
driving. o N od
Self-diﬁglnosis E@ | MRroves o Replace tha sensar.
Mode Satdiagnosis 'i:.i
N.G.
—————p Chack ths malifunctioning Exhaust gag H Mo change .
parts and/or clreuits, sansar —————————p Check Mixture mtio
[Ses page EF & EC-B8 o feadback system.
(air flow mater], LA [Sse page EF & £C-143,]
SEF2E5G page EF & EC-104 SEF307G ./
Perform selidiagnosis Mode {axnaust gas sensar). ] Disconnect axbgust gas
11 and ¥ {for air flow sensor connacior, ardd try
meter and axhaust gas sensor). 1o drive,

EF & EC-49




DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 15

Diagnostic Table {Cont’d)

Paor driveabitity — surge {while cruising}

POSSIBLE CAUSES 0o olelo

SPECIFICATIONS

Mixture ratio {too lean) 9] clC

®]

o |Q

Fuel pressure How)

Ignitian timing

IGNITION SYSTEM

{missing)

INTAKE SYSTEM

Aiar duct {leaks)

Throttle chamber {air leaks)

intake manifold {gasket} {air leaks}

CONTRGL SYSTEM

Crarik angie sensor

Air flow meter

Exhaust gas sensor

Idie switeh

E.G.H. SYSTEM

E.G.R. control valve (stuck opent

a

E G R, solenoid {remaining GFF)

E.G R. vatuum hose {removed)

SERVICE PROCEDURE

CHECK

Leak

G

Erngine

Air duct
SEFJ01G
Check intake systam far

air laaks
lN.G.

Repairfreplace the par.

REMOVE
(5
Pressure regutator
ﬁﬁ
SEF281G

Remove vacuum hose
from pressure regulator,
end try 1o driva,

PERFORAM
Selt-diagrosis @
Mode (1] Self-chagnosts

Made V

SEF 256G

Parform self-diagnasis Mods
11 and ¥ {far crank angle
sansar, air flow metar,
ignition signal and exhaust
gas sansor),

nproved @ Fual pressdre gougé
———

CHECK

(2]

Timing —_—

G E.G.R.
canirol
i valve
SEF284CG

SEFG547 A

Check E.G R valve for
operation.

Check ignition timing,

lN.G,

Adjust ignition timing.
[Seo paoe EF & EC-34.]

MEASURE

————— p Check Mixture ratio
fesdback system.

[Sae page EF & EC-143.]

SEF2BEG
Connect vacuum hose to
pressure regulatar and
measure fual pressurs whila
driving.

CHECK

Stays |Hhed 6

E.G.R. solanpid

SEF303G
Check terminsl voltags of
E.G.R, sofenoid.
lN.G‘

Check the solenoid circunt.
[See pape EF & EG-126.]

PERFORM

Saif diafnosis
Mads IV

SEF2BEG

Perform selfdiagnosis

Mode IV (for idle switeh),
iN.G.

Check the idle switch

circuit,
[Ses page EF & EC-96.}

—— Replach the sensor,

DiSCONNECT
O ELD Improved
1
N.G. H@:I=
———— Check the malfunctioning Exhaust gas Ma chamge
5&nsar

parts and/or circuits,
[Ses page EF & EC-34
{crank angle sansar},
page EF & EC-B6

{air fhow meter},

page EF & EC-92
{ignition gignal},

paga EF & EC-104
{exhaust gas sansor).j

AW
SEF30VG

Disconnect exhadst gas sensor
connector, and try 1o drive,

——————— Check mixturs ratic

teachack gystem,

[Sea pags EF & EC-143 ]




DIAGNOSTIC PROCEDURE

Diagnostic Table (Cont'd}
SYMPTOM B CONDITION 16 | Poor driveability — lack of power

POSSIBLE CaAUSES

9 6 e 000606060 qf0
o

lN.G. lN.G.

Replace the part. Adjust ignition timing,
[$ee poge EF & EC-34.]
) MEASURE

COMPRESSION
PRESSURE

Chack cylinder head and
paskat.
[See EM section.)

SPECIFICATIONS Fuel pressure O
Igrution timing O
Compression pressure (1oo low} O

FUEL SYSTEM Fuel pump (low fuel gutputl O
Fuel tilter [clogged} 0
Fuel line {cloggad) o
Injectors clogged) (o}

IGNITIGN SYSTEM | Ignitan wires [ignition leaks) OO0l o
Spark plugs (improper gap) O

INTAKE SYSTEM Air cleaner element {¢logged) O
Throttle chamber (cloggad) O
Throttle valve (not open anoughl 0]

CONTROL SYSTEM | Aur flow meter O
Exhaust gas sensor o

SERVICE PROCEDURE
CHECK CHECK
Throxtle chamber
ELEMENT
SEE320G SEFzgugarottle valve
Chegk air. claarer element Chack ign_ition tining with Check throttia valve for Check flashes of timing
for clogging. a timing light. rough movament,

hight for weak ness.
lN.G. J-N'G'

Repair/replace the part, MEASURE

CHECK lgnition wire

. . O.K.
lgnition wire
(]
n
?OQ
Spark plug SEF318G
Measura resistance ol
SEF2826 suspect wires,
Remove spark plups ang * NG,
check rheir ignition sparks. Replaca the wires
PERFORM DISCONNECT

Selt-diagnosis @
Mode [T Seif-diagnosis

Exhaust gas
sensor

SEF 2850 SEFI)VS

SEF 300G
Meaturs cotnpression
pressura.
MEASURE
@ REMOVE Fuel pressure gauge
Pressure regulator Improved
o
é SEF286G
SEF291G Connect vaguum hose to

Remove vacuum hose from pressurg ragulator end

pressurs regulator, and try 83!
10 drive, driving. l

Check Mixtura ratio
feadback systam,

|$ee paga EF & EC-143.]

measure bugl pressurs whila

Perform self-diagnosis
Maoda IH and V {for air
flosw metart,

lN.G.

Check the malfunctioning
parts and/or circuit,
{Sea page EF & EC-86,]

Digsconnect exhaust gas
sonsor connector, and try

to driva.
Irnproved
No change l v
Replace the sensor
Check Mixture ratio

feedback system.
[See pags EF & EC143.]




DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 17

Diagnostic Table {Cont’d}

Poor driveability — detonation

POSSIBLE CAUSES

SPECIFICATIONS Mixture ratio (too lean)

066 o e o
&)

Fuel pressure (low!

lgnition timing {too advanced}

FUEL SYSTEM Fugl tilter {claogged)

Fuel ling {ctogged)

Injectors (clogged]

INTAKE SYSTEM Turbacharger {tco high pressure)

CONTROL SYSTEM | Crank angle sensor (improper 1°-signals)

Air flow meter

Cyhnder head temperature sensar

O
O
O
<
o
o
O
C
o]
G

OTHERS Water temperature (too high)

Fuel llow octape rating, poor guality)

SERVICE PROCEDURE

CHECK .
0 Too high
Water tempersture —— Check cooling sy$tem,

' [Sa LG section.]
L]

¢, H

Y

SEF312G

Check water tempeératurg.

N.G,
—— Adjust ignition timing,
[Sea page EF & EC-34 )

E SEF284G

Check ignitdon timing,

[TURBOCHARGED ENGINE anly)

9 REMOVE a MEASUIRE
Prozaure regu:lor ‘ Impravadl Fuel P""—‘“”"E gauge

SEF29306 SEFZB6G

CHECK
9 Turbocharger NG
Chack the twrbochargar
rystem.
[See paps EF & EC-161.]
SEF89BOF

Ramove vecuum hose from Connect vacudm hose 1o
Prassuve ragulator, and try pressure regulator, and

|54 pege EF & EC-84
fcrank angle gensarl,
page EF & EC-86

{air flow mater).]

SEF2880

Parform satf-diagnosis
Moda 111 and ¥ {for erank
angis sensor and air {low
matar).

to drive, measure fyal pressare while
driving
PERFORM
Seff-diagnosis N.G.
Mode 111 . ———# Check the malfunctioning
Self-disgnosis parts.

Check whather inmtake air
pressure is too kigh,

EF & EC-52




DIAGNOSTIC PROCEDURE

Diagnostic Table (Cont'd)
SYMPTOM & CONDITION 18 | Engine stalt — during start-up

POSSIBLE CAUSES 0 9O 6606606
SPECIFICATIONS Mixture ratio (too rich/too lean) O O
Ignition sparks {weak) o|C

a

Ignition timing O

Compression prassure (100 low) O
FUEL SYSTEM Canister {too much evaporation to intake) o
IGNITICN SYSTEM | Ignition wires Lignition leaks) (SR IS NES]
Spark plugs [wet with fuel, improper gap) o
INTAKE SYSTEM Throttle valve Inot open encugh) 0

INDEPENDEN T HUNDA SERVIGE 18L.
3519 E Boulder
Colorado Springs, Colorado 80309
SERVICE PROCEDURE

CHECK
0 Twming
light

CHECK

2]
m N.G.
Throttle chambar —»Rapairirepiace tha part,

M.G. o,
— p Adjust ignihion timing,

(See page EF & EC-34.]

c SEF284G
Check ignition timing. Check throttle volve far
rough movemant,
CHECK MEASURE MEASURE
© . Timing light ne (O o N.G. . 54
A — Ignition wire —p Repigce the wires,
N CHECK i
Distributor oK COMPRESSION
l"f‘l ’ Ignition wirg 7 PRESSURE
o@o
SEF3185G SEFI0OG
Check Hashes af timing Measure resistance of L Mueasure compressicn
light for weakness. ignition wiras, - d Spark plug pressure,
i SEF2825 l
0 TRY Impraved Remopve spark plugs and ;
' —— Ruplaca the canister and/ar check their ignition sparks, C"'B:" cylindar head and
gasket.
x the hasas, [Sea EM section, ]
o
change
Canister purge SEF314G APPLY — DISCONNECT
Shut svaporated fuel 1o © Impraved . No change 0 E
intake valve and try to drive. 4 VACUUM » Check Mixtura ratia
feedback systern, 8"t
PRESSURE b=
[See page EF & EC-143.1 Exhoust gas HH
Pressure SBRE0T
Improved
ragulatar Replaco the sensor. +———— o =
o K
SEF291G . SEFIIG
Apply vecuum/prassure 1o Disconnect exhaust ges
pressura ragulator after sensar connector and try

disconnacting vacuum to dniva.
hase, and try ta drive,




DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 19

Diagnostic Table (Cont’'d)

Engine stall — while idking

POSSIBLE CAUSES

@ 9 L

@

SPECIFICATIONS

Mixture ratio (tao nch/too lean)

O

Fuel pressure llow)

)4
Q
o0

Ignition sparks {weak, missing}

idle speed {low!)

FUEL SYSTEM

Fuel line {clogged)

IGNITION SYSTEM

Spark plugs {wet with fuel, improper gap)

INTAKE SYSTEM

\die speed contro) valve [improper operation}

F.L.C.D. solenoid (improper operation)

CONTROL SYSTEM

Idle switch {(remaining OFF)

Neutral switeh {remaining OFF)

Load switches [remaining OFF)

SERVICE PROCEDURE

REMOVE

Pressure ragutator I.mp_rweib

MEASURE

Fuel 2 g3
nel pressurd gauge ——p Check Mixture ratio

&

SEF221G

SEF 235G

pressure regulator, and
check idling.

Ramove vacuwm hose from

@ MEASURE
Tachometer
2 ? 4
W
u-ﬁ\ﬁ"\; -
SEFI16E

Connect vacuum hose to
prassurs regukator and
measurs fuel prassura,

CHECK
ﬂd Timing Lght

)

Measura die speed,
NG,

Adjust idle speed,
[See page EF & EC-34,]

B3
Idle speed
cantrol
valve

SEF&78F

Check flashes of timing
light for weakness.

GIGD,

F1.C.D.
salanold

SEFO81F

Chack terminal voltages
wdle spaacl control valva.

lN.G,

Check the part and/or circult,
[Sea pege EF & EC-128/130.]

of Check terminal voitage of

F.I.C.D. solenoid.
NG,

Check the part and/ar circuit
[Ses HA section.]

fesdback system.

[Sea page EF & EC-143.]

CHECK

T Gap
T

and/or

Spark plug

SEFZ99G

Aemove spark otugs and
check their gaps and tips

PERFORM

Self-diagnaosis
Moda IV

SEFZ856

Parform self-diagnoeis
Mode [V (for idle switch),

NG

CHECK
Spark plug

F—1 SEFZBEG

Check spark piugs for
being faul or wet with fupl,

———— Chack the idle switch circuit,

[See page EF & £C-96.]




DIAGNOSTIC PROCEDURE
Diagnostic Table ({Cont’d)
SYMPTOM & CONDITION 20 [Engine stall — while accelerating
POSSIBLE CAUSES 08 & 06 6
SPECIFICATIONS Mixture ratio GO
lgnition sparks (weak, missing) OIo |0
Compression prassure {low) Q
CONTROL SYSTEM | Crank angle sensar O O
Air flow meter Q
Exhaust gas sensor Q0
SERVICE PROCEDURE
CHECK MEASURE
© |, Timing light NG (2] NG
.: ———p hanition wire ————» Replsce the wires,
Distributor
[—+] CHECK
[ O.K. ) .
-1: L2l >3 —_—— Ignition wire
SEF2B3C SEF3i5G
Chack flashes of timing Measure resistance of
light for weak ness during suspect wires,
accelaration. Spark phig
i EF
MEASURE SEF282G
4] NG Remaove spark plugs and
— Check cylinder ead and check ther ignitlon sparks.
gaskat,
COMPRESSION [Se6 EM section.]
PRESSURE
‘\
SEFI05Q ‘“I
Measure cOmMprassion prassura, I
CHECK DISCONNECT PERFQRM |
Salf-dieanasis Mode 1 |_NC: &D Solf-diagnasis @) ne
- ¥ Mode I Saitdiagnosis | e e oning |
. ﬁja Mode :;g parts and/or circuits. \
,e- s Exhausr gas fn (506 page EF & EC-B4 ‘
N p— {crank angle sensor},
o y page EF & EC-B6 ‘
5 times or GE b (air flow meter].]
morefi0 8. TEFa7aG SEF 3076 SEF2850
Chack mixtura ratio by flashas Disconnect exhaust gas Farform self-dizgnosis Mode
af inspection lamps. 8nsor connector, and try [l and ¥ (for crank angle
to drive, sensor and air flow meterl.
Improved
No change|  Qmaplace the sensar.
Check Mixturs ratio
feadback system.
[Sea pags EF & EC-143.]

EF & EC-55 |




DIAGNOSTIC PROCEDURE

Diagnostic Table (Cont’d)
SYMPTOM & CONDITION 21 |Emgine stall — while eruising

POSSIBLE CAUSES 0 000,60
SPECIFICATIONS Mixture ratio o |0
lgnition sparks {weak, missing) Q|0 |0
CONTRGL SYSTEM | Crank angle sansor O
Air flow meisr o

SERVICE PROCEDURE

- (l:HEjJK MEASURE
@, Timing light NG, 9 N G.
- _— b lgnition wire ——® Reploce the wiros.
Distributor DX,
e _:I
SEFZB3G SEFJ15G
Chack flashes of timing Measuva resstance of
light for yweak riass at suspett wires,

cangtant engine rév,
{1,000 - 2 000 rpm},

CHECK DESCONNECT
0 NG 5] wemt A Improved
Selfdiagnosis Moda IT |7 [;_:1 —————p Replace the sensor.

8|
ij:‘ No change

——————p Chetk Mixtute ratio
feadiiack tysiem,

3 2

Exhaust gas
LEMSDr

& mu

5 times or

moref10 s&¢. ZEFa73G SEF3078
Check mixture ratic by Disconnect exhaust gas
flashes of inspaction sensof connectar, and try
larmps. 1o drive,
PERFORM
Self-diagnosis @) no _
~—— Chack tha circuits.

Mode [1]  Self.diagnaosis [Ses poge EF & EC-B4

{crank angla sensor},
paga EF & EC-86
{air flow matar) ]

SEF285Q

Pertorm salf-disgriosis
Made 1T and ¥ (for air flow
mater and crank angle sangor),

[Ses paga EF & EC-143.]

CHECK

Ignition wira

Spurk plug
SEF282G

Romove spark plugs and
c¢heck their ignitron sparks,




DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 22

Diagnostic Table (Cont'd)

Engine stall — while decelarating/just after stopping

POSSIBLE CAUSES 0 e 0 0|0
SPECHFICATIONS Mixtura ratic O[O
Ignition sparks (missing) O
Idte speed {too low) 9]
IGNITION SYSTEM {missing} o0
iINTAKE SYSTEM ldle speed controt valve (remaining OFF) OO
CONTROL SYSTEM | Exhaust gas sensor (matfunctioning feedback eontrol] Q|0
Crank angle sensor ]
Id]e switch {remaining OFF) o
Load switchet [ramaining OFF) o |0
SERVICE PRCCEDURE
CHECK PERFORM
(1] K N.G. Y NG,
B — Self-diagnosis +——+ Cheack the matfunctioning
e Mode ¥ perts and/ar circuits,
Timing light 4 5 <iributor [See page EF & EC-82
{ignition sigtal),
page EF & EC-84
Y. (crank angle sensor).}
+
SEF283G6
Check flashes of timing Portorm salf-dlagnosis
light whila dacreasing Moda V {for ignition signal
angine speed. and crank angle sentor).
CHECH
Laft OFF
——— Chack the circuit.

MEASURE

NG,

——p Adjust idle speed.
Tachometer [See poge EF & EC-34.]

SEF3I{6G

Idle spaad
contral .
valva

SEF978F

Measura idle spesd,

CHECK.

5 timet ar
maref 10 sec.
SEF373G

Self dingnosis Madoe JT

Check werminsl voltage of
idla spaed controf valve,

DISCONNECT
&
D= No change

i

Improved
— Roplaca the 1engor,

N.G.

Exhaust gas —— Check Mixture ratio

ensor feedback system,

C}@ T LSes pape EF & EC-143 ]
SEF3Q7G

fiashas of ingpection
lamps,

Check mixture rato by

Disconnect exbhaust gas
SENEOr CONNECtor, and Lry
1o drive,

[Ses page EF & EC-128/130.]




DIAGNOSTIC PROCEDURE

Diagnostic Table (Cont’'d)
SYMPTOM & CONDITION 23 | Engine stall — while loading

POSSIBLE CAUSES ololo00
SPECIFICATIONS Ignition timing O

{dle spead {too lowl

INTAKE SYSTEM tdle speed control vaive (remainsng OFF}
F.1.C.D. solencid fremaining OF F}
GONTROL SYSTEM | Idle switch (remaimng OFF}

Load switches {remaining OF F}

sl s FRoENO N0
o

SERVICE PROCEDURE

MEASURE CHECK
2] N.G. _ _
——pAdJ utt idle speed. Timin ——p Adjust ignitign timing,
Tschometer [$%e pege EF & EC-34.) !-ghz _‘ __ [Ses page EF & EC-34.]
SEF316G ' c SEFZ?34G

Measure idle speed. Check gretian ziming.

NG
m —— Check the part and/ar circuit.

{See page EF & EC-128/130.| gy@
Idie speed

cantral F.1.C.D.
valve solenod

Check the part and/or circuit.
[See HA, section.]

SEF978F SEFSETF
Check terminal voliage of Check termingl voitage of
idle speed control valve, F 1.C,D. solsnoid.
PERFORM
9 Self-thagnosis N.G. P
ag - Chack the idle switch eircult,
fode iV

[Ses pags EF & EC-96.)

SEF2050

Perfarm self-diagnosis
Mada [V {for idla switch),

EF & EC-58




DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 24

Diagnostic Table (Cont’d)

Back fire — through the intake

POSSIBLE CAUSES o ololoo o e
SPECIFICATIONS Mixture ratio (too lean} Q Q Q1o
lgniticn timing {too retarded) O
FUEL SYSTEM injectors (clogged) [
INTAKE SYSTEM Air duct (air laaks) O
Intake manifold {gaskats) (air leaks) O

CONTROL SYSTEM | Air flaw meter

Exhaust gas sensor

SERVICE PROCEDURE

CHECK

Leak

o0

Engine

Air duet
SEFI01G

Chack intake system for aw
teaks.

REMOVE

0 Improved
Prossura ragulator

E

SEF2910

Hemova vacuum hosa from
pressure reguisior, and try
0 drive.

lNa changa

PERFORM
Seifdiagnasis Moda I

.

N.G.

5 timas or
mare/10 sac. SEF173G
Chack mixture ratio by
Hashas of inspection
lamps.

MN.G.
—# Repairfreglace the pert.

Exhaust gas
SENSOr

MG
—— Adjust ignition timing,
{See papa EF & EC-24.)

Check ignitian timing,

CLEAN

—= Chack Mixture ratic
feadback systam, or
[82e pags EF & EC-143.]

SEF317G
Cleen the imjector.

DISCONNECT CHECK
Improved .
Salf-dingnosle
¥ Replaca the sensor. Modelll  Salt-glagnosis
Moda V

No change

—————p Chock Mixture ratic
fesiback system,

[See page EF & EC-143.]

SEF307G SEF 2880

Disconnect axhaust gag
38nL0r connectar, and try
10 drive,

Pariorm salf-diagnosis
Mode 111 and V {far air fiow

materl,
N.G.

Chack the circuits.
[See pege EF & EC-868
(air tiow mater},]

EF & EC-59




DIAGNOSTIC PROCEDURE

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 25 (Backfire — through the exhaust
POSSIELE CAUSES O 90066
SPECIFICATIONS Mixture ratio (too rich) Qo
FUEL SYSTEM Injectors {fuel leaks} o
IGNITION SYSTEM {missing) O
INTAKE SYSTEM Air cleaner elemant [clogged} Q
ALV, {always operatimgh ' O
A1V, solenoid {remaining ON} Olo
CONTROL SYSTEM | ldie seitch (remaining OFF) Q
SERVICE PROCEDURE
CHECK APPLY .
0 L KCH (2] p Improvesd
— Replace the slement, RESSURE ~— % Chack Mixture ratio
L feedback system,
AlIR CLEANER [See pege EF & EC-143.1
ELEMENT Pressure
ragularor
SEF320G SEF281G
Check air cleaner glgment Apply pressure 10 préssure
far clagging. ragulator after disconnecting
vacuum hose, and try 1o
- drive,
RF
@ TORM e o "ERroRM )
Sal{-diagnass —— » Check idie sawieh angdjor Salfdi . NG :
Mode TV its circul self-ciagnosis —— Check the malfunctioning
GifcuiL. Mode ¥

{Soe paga EF & EC-96.)

SEF 285G

Perform self-diagnoss:s
Mods [V {for idle switch).

CHECK Keaps CHECK
9 flgnar ing ﬂ
—_— AN solanoid
ALY
SEF3ITEG

Cheok zecondary mir 1D
exhaust systam.

Check tarminal vOitage of
ALV, solenowt,

part and/or eireuit,
{See page EF & EC-92
lignition signal},]

SEF 2866

Pariarm setf-dlagnosis
Mode V (for ignition signai),

Left ON .
———— Check the solenoitt Thedit.

{Se2e page EF & EC-124.]

EF & EC-60




SELF-DIAGNOSIS

Description I

The self-diagnosis is useful to diagnose malfunctions in major
- - sensors and actuators of the E,C.C.5. system. There are 5 modes

in the self-diagnosis system.

1. Mode I — Mixture ratio fesdback control monitor A

¢ During closed loop condition:

The green inspection lamp turns ON when lean condition is
detected and goes OF F by rich condition.

e During open lcop condition:

The green inspection lamp remains ON or OFF.
2. Mode II — Mixture ratio feedback control monitor B
The green inspection lamp function is the same as Mode 1.

e During closed loop conditign:

The red inspection lamp turns ON and OFF simultaneously
with the green inspection lamp when the mixture ratio is
controlled within the specified value.

#® Durihg open loop conditian:

The red inspection lamp remains ON or OFF.

3. Mode III — Self-diagnosis '

This mode is the same as the former self-diagnosis in self-
diagnosis mode.

4, Mode IV — Switchas ON/OFF diagnosis ﬂ
During this mode, the inspection lamps monitor the switch
ON-OF F condition,

Idle switch

Starter switch

Vehicle speed sensor

Mode V — Real time diagnosis

The moment the malfunction is detected, the dispiay will be
presented immediately. That is, the condition at which the
malfunction occurs can be found by observing the inspection
lamps during driving test,

SEF914D

e o 0

EF & EC-61



SELF-DIAGNOSIS

SEFBT2D

Description {Cont’d)

SWITCHING THME MODES

1. Furn ignition switch “ON"".

2. Turn diagnostic mode selecter on E,C.U, fully clockwise and
wait the inspaction lamps flash.

3. Count the number of the flashing time, and after the inspec:
tion lamps have flashed the number of the required mode,
turn diagnostic mode selector fully counterclockwise im-
mectiately.

Flashing
Floshing twice

Mode IV Mode IIf

Flashing 4 tirmas

Flashing

Flashing 3 times

B times

SEFBEQD

When the ignition switch is turned off during diagnosis, in each

mode, and then turmed back on again efter the power to the

£.CU. has dropped off complately, the diagnosis will auto-

matically return 1o Mode i.

The stored membry would be lost If:

1. Battery terminal is disconnecied.

2. After selecting Mode 11[, Mode [V is selected.
However, if the diagnostic mode selector is kept turned fully
clockwise, it will continue to change in the order of Mode 1
+N=IN->1V + V=1 etc, and in this state the stored
memory will not be erasad.



SELF-DIAGNOSIS

Daescription (Cont'd}

CHECK.

CHECK ENGINE LIGHT

CHECK EMNGINE LIGHT Hossx {(For California anly}

This vehicle has a check engine light on instrument panel. This

light comes ON under the following conditions:

1} When ignition switch is turned “ON" {for bulb check].

2} When systems related to emission performance malfunctian
in Modeg 1 {with engine rurming).

¢ This check engina light always illsminates and is synchronous
with red L.E.D.

& Malfunction systems related to emission performance can ba

Serezal detected by self-diagnosis, and they -are clarified as seif-
diagnostic codes in Mode 111,
Code No. Malfunction
12 Adr flow meter circuit
14 Vehicle speed sansor circuit
23 Idie switch circuit
31 E.C.\). [E.C.C5. control unit)
32 E.G.R. function
33 Exhaust gas sensor circuit
45 Injactor leak
Use the following diagnostic flowchart to check and repair a
malfunctioning system,
< DIAGNOSIS START )

h J
Turn ignition switch “ON"" and make sure
that check engine light comas “'QN*',

oK.

N.G.

Replace bulb,

¥

Parform self-diagnosis anc chack which code
is displayed in Mode L1,

h, 4
Check electronic control system of affected
code No. 1o locate faulty part.

¥

Repair or replace faulty part.

L4

Reinstall any part removed.

A J

o Methods of erasing mamories
diffar with systems. Read the
manual befora diagnasing
systams.

Erase the self-diagnosis memory,




SELF-DIAGNOSIS
Description (Cont'd)

Perfarm driving test. ® After repairs, 1est drive to check
Make sure that check engine light does not that check sngine light doas not
corme “"ON" during this test, £ome on.
# Test driving modas differ with
2 systems. Read the manual befora
C DIAGNOSIS END test driving.

EF & EC-64




SELF-DIAGNOSIS

Modes I & II — Mixture Ratio Feedback

Control Monitors A & B

In these modes, the control unit provides the Air-fusl ratic
monitor presentation and the Air-fuel ratio feedback coefficient
monitor presentation.

Engine Engine ruani
] stopped ngine ¥ ng
Mode LED {ignition
itch - ,
'S\S:IC) Qpen loop condition Closed loop condition
Graen ON *Remains ON or OFF Blinks
Made 1 Except for California For Califarnia modal
{Monitor A Red ON mode! & DN:  when the CHECK ENGINE LIGHT ITEMS
¢ OFF are stored in the E.C L.
& DFF: axcept for the above condition
Green ON "Rernains ON or OFF Blinks
Compensating mixture ratio
B
Mode_l! “Remains ON or OFF Mﬁc;zer:::n Ieanexge;%sz?ch More
{Manitor 8) Red OFF {synchronaus with green
LED) Synchronizad .
N
OFF with green LED Remains O

*: Maintains conditions just before switching to open loop




SELF-DIAGNOSIS

Mode Il — Self-diagnostic System

The E.C.U). constantly monitars the function of these sensors and

actuators, regardless of ignition key position, If a malfunction

occurs, the information is stored in the E.C.UJ. and can be re-
trieved from the memcry by turning on the diagnostic mode
selactor, located on the side of the E.C.U. When activated, the

malfunction is indicated by flashing a red and a green L.E.D,

{Light Emitting Diode), also located on the £.C.U. Since all the

self-diagnostic results are stored in the E.C.U.'s memory even

intermittent malfunctions ¢an be dvagnased.

A malfunctioning part’s group 15 indicated by the number of

both the red and the green L.E.D.s flashing, First, the red L.E.D.

flashes and the green flashes follow. The red L.E.D. refers to the

number of tens while the green one refers 1o the number of units.

For example, when the red L.E.D. flashes once and then the

green one flashes twice, this means the number “"12' showing

the air flow meter signal is malfunctioning. In this way, all the
problems are ¢lassified by the cede nurmbers.

* When engine fails to start, crank engine more than two
seconds before starting self-diagnosis.

» Before starting self-diagnosis, do not erase stored memory,
If doing so, salf-diagnosis function for intermittent malfunc-
tions would be iost,

Thie stored memiory would be lost if:

1. Battery terminal is disconnected,

2. Afwer selecting Mode 11, Mode IV is salected.

DISPLAY CODE TABLE

. Calitor-| MO
Code No, Detacted items nia Cal?fur-

nia
11 Crank angle sensor ciruit e X
12 Alr Tlow meter circuit X A
13 Cylinder head temperature sensor circuit A X
14 Vehicle speed sensor circuit X X
21 lgnition signal missing in orimary cotl X X
22 Fuei pump circuit X X
23 Idle switch circuit X X
n E.C.t. (E.C.C.8. contiol unit) X X
32 E.G.R. function X -
33 Exhaust gas sensor circuit X X
34 Detonation sengor circuit {VG30ET) X X
35 Exhaust gas temparature circuit X -
42 Fue! temperature sensor circuit X X
43 Throttle sensor circuit X -
45 injector leak X -
65 No matfunction in the above circuit X X

¥: Available -—: Not available



SELF-DIAGNOSIS

Mode [il — Self-diagnostic System {Cont’d)
RETENTION OF DIAGNOSTIC RESULTS

The. diagnostic result is retained in E.C.U. memory until the
startes is operated fifty times after a diagnostic item is judged
to be malfunctioning. The diagnostic result will then be can-
celled automatically. If a diagnostic item which has been judged
to be maifunctioning and stored in memory is again judged to be
malfunctioning before the starter is operated fifty times, the
second result will replace the previous one, It will be stored in
E.C.U. memory until the starter is operated fifty times more.

RETENTION TERM CHART (Example)

Cods STARTER OPERATING TIMES
No. 50 100 150 200
50 times
CRANK ANGLE
SENSOR n
________________ "___|“*'"_Eou;;“-_T"_________——___“'___—______" ]
CYLINDER HEAD A '
JEMPERATURE | 13 / SIS LIISIILY,
50 times

If the same disgnostic item is
jvdged 10 be malfunctioning bafore
the starter is operated fifty times,
it will be stored in E,C.U. memory
until the starter is operated filty
times from this point in time,

V770 7] : Retantion tarm

A : Melfunction detecting polnt

SEF7930




| m

SELF-DIAGNOSIS

C

Mode Ill — Self-diagnostic System (Cont’'d)
SELF-DIAGNOSTIC PROCEDURE

DHAGNOSIS START )

4

Ramove dash side finisher 10 s2e inspection

lamps.

Start engine and warm it up to normal engine

operating temperature.

{Drive vehicle tor about 10 mun.)

Turn diagnostic mode selector on E.C. L.

fully ¢clockwesa.

L

After the inspection lamps have flashed 3
times, twrn diagnostic mode selector fully

counierclockwise,

L

Make sure that the inspection lamps are N,G._
displaying code No, 55, '

( Made 111 _)

SEFB720D

.

Turn diagnostic mode selector on E.C.U. fully clockwise,

T

After the inspection lamps have flashed 4 times, turn diagnostic mode selectar
on E.C.U. fully counterclockwise.

Write down the malfunc-
tioning code No.

— — —_Memary erasing protedure

Turn ignition switch "OFF",

Tum ignition switch “OFF"",

[ ]

CAUTION:
During displaying code No. in self-diagnosis mode (moda |11}, if the other dizgnostic mote should be dona, make sure to write
down the maliunctioning code No. before turning diagnostic mode selector on E.C.U. fulty clockwiss, or select the diagnoitic
mode after turning switch “OFF". Otherwise self-diagnosis information sterad in E.C.U. memory until now would be last

SEFB72D

Reinstall the E.C.U. in place,

See decoding chart.

C

k4

r

DIAGNOSIS END )

EF

-

Check malfunctioning parts
and/or perform real time
diagnosis systern inspection.
If malfunction part is fournd,
repair or replace it,




SELF-DIAGNOSIS

Display code

CRANK ANGLE SENSOR

Mode lII — Self-diagnostic Systeam {Cont’d)

DECODING CHART

Malfunctioning circuit or parts

Gode No. 11
i 0
GO —
Fed Sreen

o ©

AIR FLOW METER Hgmeck

Crank angle sensor circuit Is
malfunctioning.

Control unit shows a
malfunction signal when the
following conditions arg
detected.

e Euher 1° or 120° signsl is no entersd
far the first few seconds during engine
cranking.

e Either 1” ar 120° signal is not input
often anough while the engina spesd
15 higher than the specified rpm,

SYSTEM INSPECTION
See page EF & EC-84.

Cada No. 12
—
Red Green

CYLINDER HEAD
TEMPERATURE SENSOR

Air flow rater circuit is
malfunctioning.

SEFDOQD

# The air flow meter circyit s open or
shorted.
{An abnermally high or low voltage
it entered.]

SYSTEM INSPECTION

See page EF & EC-86,

Coda No. 13
—
Red Grean

Cylinctgr head tamperaturs $ensor
circuit,

SEFJB0E

® The cylinder htad temperature sensor
‘eircuit ¥ apen or shortad.
(An abnormally high or low output
'voltage is entered.)

SYSTEM INSPECTION
See page EF & EC-88,

SEFBA3C




SELF-DIAGNOSIS

Display code

VEHICLE SPEED SENSOR Hgneck
Caode No. 14
—
Red . Gresp

IGNITION SIGNAL

Code No. 2t
— G4
Red

FUEL PUMP CONTHROL

Code No. 22
GO — CG
Red Green

oG 00

Mode lll — Self-diagnostic System (Cont’d)

Malfunctioning cireuit or parts

Vehiclg spaed sansgr circuit

[Nesdls type]
Magnetic line
Fead N Ha.ed
switch $ $" switch
gt -——-—==-Magnetic
_) H line
e T g
Figld plate Figld plate
[Owrtal typel

Tao speadomater cable

Control unit sthows &
malfunction signal when the
following conditions are
detected

®  Signal circuit is opsan.

SYSTEM INSPECTION
Sea page EF & EC-00,

SEFIGI3

Igniticn signal i3 malfunctioning.

® Thegniuon signal in primary circuit
15 not entered during enging cranking
©T Tunmng.

SYSTEM INSPECTION
See page EF & EC-92.

SEF98B30D

Fuel pump circuit is
malfunctioning.

S

» Idie spead controt vaive circut 15 open
or short.
(!dle speed is higher than target 1die
speed in spite of fasdback control.

# Fuel circuit is open or short.
{An extramely high or 1ow current
is entared.}

SYSTEM INSPECTION
See page EF & EC.94.

EF & EC-70.

SEFQ940



SELF-DIAGNOSIS

Mode IIl — Self-diagnostic System (Cont’d)
Display code . Maifunctioning circuit or parts Controd unit shows a
malfunction sighal whan the
following conditions ara

detected
IDLE SWITCH Honedk Theottle valve switch sircurt * Signal circuit iz open,
Icla contact point
Code No. 23 NED)
—lp
Red Grasn
Full throttle” | - | SYSTEM INSPECTIGN
contact point Sen page EF & €C-96,
SEFR42F
E.C.U. (E.C.C.5. CONTROL UMNIT}
@ E.G.U. caloulation function * Signal izheyond “normel” ranga.
Cade No. 31
— CT _
Red Green S o~ = e
e
N4
selector
S ecton ol SYSTEM (NSPECTION
Sea page £F & EC-98,
SEFD43F

i i E.G.A. circuit ¢ E.G.R. vaive doas not operate.
E.G.R. I@L {California modef only) e i doms mon L)
Code No. 32 |
Red {Green

OO0 26

SYSTEM INSPECTION
See page EF & EC-100/%55,

SEF238G

EF & EC-71




SELF-DIAGNOSIS

Display code

EXHAUST GAS SENSOR Hecneck

Code No. 33
g0 —
Aed Groen

O0EC OO0

DETONATION SENSOR [VG30ETI]

Coda No, 34

GO —Cl

Graan

OO0

EXHAUST GAS TEMPERATURE
SENSOR CIRCUIT

{California modal only)
Cods No. 35
—
Red Greon
OO OO

Mode lll — Self-diagnostic System (Cont’d)

Malfunctioning circuit or parts

Exhaust gas spnsor circuit
IVGIOE]

- bouwver
"| ; - Zirconia tube

Connector
Isolstion bushing
Cantact plata

[WG3DET]

Louver
Sensor glemant (Titania)
7~ Lead terminals

Control unit shows a°
malfunction signal when the
following conditions are
detacted.

& Signal circuit is open.

SYSTEM INSPECTION

See paga EF & EC-104.

SEF383G

Datonation sansor clreyult ts malfune-
tioning.

* The detonstion circuit
Is opan or thorted,
[An abnarmally high or low
voitlage is enterad.)

SYSTEM INSPECTION
See page EF & EC-106.

EF & EC-72

BEF161F
Exhaust gas tamparatura & Signal ircuit is gpsen,
28N 0T circuit
SYSTEM INSPECTION
See page EF & EC-108,
SEF239G



SELF-DIAGNOSIS

Display code

FUEL TEMPERATURE SENSOR

Code No. 42
&0 —
Red Green

QOO0 ]

THROTTLE SENSOR

{California modal only)
GCode No. 43
GO — C4

Gragn

OOOC

NJECTOR LEAK
{California model only}

 ME i

Code No. 45
—
Read Grean

Coda No. 55
—
Red Gresn

Mode Iil — Self-diagnostic System {Cont'd)

Malfunctioning circuit or parts

Control unit shows a
malfunction signal when the
following conditions are
detectad

Fuel ternparaturd sansof circuit is
malfuretioning.

Fuol temparature sensor

® Fusel temperature gircuit imopen cr
short.
{An abnormally high or low voltage
has gntered.)

SYSTEM INSPECTION
See pege EF & EC-112,

SEF345F

Throtila sensor cirguit

® Throtile sensor circuit is opan ar
short.
{Output voltage s too high or too
law.)

SYSTEM INSPECTION
See page EF & EC-114.

Fuel leak

SEF9BOF
Fusl leak from injector
SYSTEM INSPECTION
Sae page EF & EC-1186,
SEF3643

ELCC.8.
normal
oparation,

SEFB4BF




SELF-DIAGNOSIS

Mode IV — Switches ON/OFF Diagnostic

System

In switches ON/OFF diagnosis system, QN/OFF operation of
the following switches can be detacted continuously.

L
.
(1

Idle switch
Starter switch
Vehicle speed sensor

) Idle switch B Starter switch
The switches ON/OFF status at the point when mode IV is
selected is stored in E.C.U. memory. Wher either switch is
turned from “ON” to "OFF” or "QFF” to “ON", the red
L.E.D. on E.C.U. alternately comes on and goes off each
time switching is detected.

{2} Vehicle Speed Sensor

The switches ON/OFF status at the point whan mode IV is
selected is stored in E.C.U., memory. When vehicle speed is
20 km/h {12 MPH) or slower, the green L.E.D. on E.C.U. is
off. When vehicle speed exceeds 20 km/h {12 MPH}, the
green L.E.D. on E.C.U. comes *“CN"',

EPF |



SELF-DIAGNOSIS

Mode IV — Switches ON/OFF Diagnostic
System (Cont’d)

SELF-RIAGNOSTIC PROCEDURE

C DIAGNQOSIS START )

Ramove dash side finisher to see inspaction
lamps.

Turd ignition switch "ON", /1

'

Turn diegnostic mode selector on E.CU,
fully clockwise,

After the inspection lamps have flaghed 4
times—turn diagnostic mode salector fully
caunterclockwise, .

The red inspaction lamp goas "OFF".

1 SEFET2D [

. . N.G. !
Maks sure that tha red inspection lamg goes Check starter gsignal circuit.

“ON" during turning ignition switch |
“START". |

LOIK-

N.G.
Stop engine, Make sure that the red inspac-

tion lamp goes “ON"™ when depressing
accelerator pedal during ignition switch “ON",

O.K.

h 4

Check idle switch circuit.

¥

Accelerator
pedal SERS16D Lift up rear wheels,

I

Drive vehicle. Make sura that the green N.G. |' Check vehicle speed sensor
inspection lamp goes “ON" when vehicle cireuit.
speed is 20 km/h (12 MPH) or faster,

K.

L4

Tum ignition switch “"OFF",

! \

" Reinstall the E.C.U. n place.

}

( DIAGNOSIS END )

CAUTION:
& For safoty, do not drive raar wheels at highar spesd than reguired,

EF & EC-75




SELF-DIAGNOSIS

SEFA32D

CAUTION:

) Perf I tirme-di
( DIAGNOSIS END ‘3 erform real time-diagnozis

Mode V — Real Time Diagnostic System

In real time diagnosis, if any of the following items are judged to
be faulty, a malfunction is indicated immediately.

& Crank angle sensor {120°-signal & 1° signal)

* |gnition signaf

* Air flow meter output signal

¢ Fue! pump

Consequently, this diagnosis is a very effective measure to diag-
nose whether the above systems cause the malfunction or not,
during driving test. Compared with self-diagnosis, real time
diagnosis is very sensitive, and can detect malfunctioning con-
ditions in a moment. Further, items regarded to be malfunctions
in this diagnosis are not stored in E.C.U. memaory.

SELF-DIAGNOSTIC PROCEDURE
( DIAGNOSIS START )

L

Remove dash side finisher 10 sae inspection
lamps.

Start engine.

4 :
Turn diagnastic mode selector on E.C.U.
fully clockwisa.

B
After the inspection lamps have flashed B
umes, turn diagnostic mode selectar fully
counterclockwise.

rl

v SEFH7ZD
Make sure that the inspection lamps are not N'G-_ If flashing, count no. of
flashing for 5 min. when idiing or racing. . " flashes.
0.K.
w Jr
Turn ignition switch “QFF**, Turn ignition switch “"OFF™,

Reinstall the E.C.U. in place.

See decoding chart,

h

¥

system inspection.
If malfunction part is found,
repair or replace it.

In real time diagnosis, pay attention 1o inspection lamp fiashing. E.C.U. displays the malfunction code only once, and daes nat

mamorize the inspection.

E!



SELF-DIAGNOSIS
Mode V — Real Time Diagnostic System

DECODING CHART {Cont’d)

Display presentation Malfunction circuit or parts Control unit shows a )
malfunction signal when the
following conditions are
datacted.

{Compare with Self Diagnosis —

CRANK ANGLE SENSOR Mode I11.)

| Grank angle sensor circuit is The 1° or 120° signal is momentarily
RED LED. malfunctioning, missing, or, multiple, momentary

noise signals enter,

0l ON m e, Lrank sngle sansgr,
o OFF < ‘*f\ Rotor alate

SECT30A
REAL TIME DIAGNOSTIC INSPECTION
SEF8128 See page EF & EC-7B.
AlIR FLOW METER
— Air flow meter cireuit is Abnormal, momentary increase in air
LED . malfunctioning. flow meter output signal,

o OFF

SECTI A
REAL TIME DIAGNQSTIC INSPECTION
SEF35TC See page EF & EC-79.
IGNITION SIGNAL
Ignition signal is malfunctioning. Signal from the primary ignition coll
GREEN moementarily drops off.
L.ED

o N
_/

SEC732A

REAL TIME DIAGNOSTIC INSPECTION
$oe page EF & EC-30.

SEFQ25E

FUEL PUMP

Fuel pump circult is malfunctioning. Fusl pump circuit Is momentarily
open or shartad.

RED L.E.D,

B 1)
o OFF —

REAL TIME DIAGNOSTIC
INSPECTION
Ses pags EF & EC-B1,

SECHSTA

SEFIRGF

EF & EC-77




SELF-DIAGNOSIS

Mode V — Real Time Diagnostic System

{Cont'd)
REAL TIME DIAGNOSTIC INSPECTION
Crank Angle Sensor
Check parts
Check . Check Crank angle EC.U. 20- If malfungtion, parform
s8qUAaNCE Chack items conditions sensor Sensor & | 16-pin the following items,
harness BCHUATOr
connactor connactor
Tap and wiggle harness con-| During
1 nector or component real tirne O O Q Go to check item 2.
during real time diagnosis. disgnosis
2 Check harness continuity Engine o X X Go to check item 3.
at connector. stopped
Disconnect harness con-
3 nector, am.i then check Engine o X L8] Clean terminal surface,
dust adhesion to harness stopped
connactor.
4 Check pin terminal bend, | CrONe X X o) Take out bend.
stopped
Reconnect harness con-
5 nector and ﬂjwn- recheck Engine o X X Replace terminal.
harness continuty at stopped
connaclor,
Tap and wigale havness con- | During If malfunction ¢odes are
6§ nector or companent real time O Q O distlayed during real time
during real time diagnosis. diagnosis diagnosis, replace terminal,

ﬁg

E.C.U. herness connecmr‘x
Distributor with crank angle sanwr?

iCrar'hle. angls sénsor hernes: connséctar

SEF193F

EF & EC-78




SELF-DIAGNOSIS
Mode V — Real Time Diagnostic System
(Cont’'d)
Air Flow Meter
Check parts
Check Check Air flow E.C.U. 20- If malfunction, perform
sequence Chieck ttems conditions meter Sensor & & 16-pin the following items.
harness actuator
connector cannector
Tap and wiggle harness con-| During
1 nector or component real time @] Q (8] Go to check item 2.
during real time diagnosis. diagnosis
h A <
2 Check harness continuity Engine o X X Go"t5 théck Trem 3.
at connector, stopped

Disconnect harness con-
nectar, and then check Engine

v ean terminal surface,
3 dust adhesion to harness stopped @ A o PR e A
connector.
, . Engi
4 Check pin terminal bend. gy X X O Take out bend,
stopped
Reconnect harness con-
t d th heck i
5 roa l‘ e". el Engine Q X X Replace terminal.
harness continuity at stopped
connector.
Tap and wiggle harness con-| During It malfunction codes are
6 nector or component real time O @] O displayed during real time
during real time diagnosis. diagnosis diagnosis, replace terminal,

r'd
Air flow meter harness connector—"

SEF194F




SELF-DIAGNOSIS

Mode V -— Real Time Diagnostic System

(Cont'd)
Ignition Signau
Check parts
Check Check items Check Ignition E.C.U 20 | ! malfunction, perform
sequence e conditions signal Sensor & [ 16-pin tha following items.
harness actuater
connector conpector
Tap and wiggle harness con-|  During
1 nector or componant real time O O O 3o to check item 2,
during real time diagnosis. diagnosis
9 Check harness continuity Engine o ¥ X Go 1o check itern 3.
at connector. stopped
Disconnect harness con-
h i .
3 nectar, am?! then check Engine o X o Clean terminal surface.
dust adhesion to harness stopped
connector.
ngine
4 Check pin tarminal bend. Eng X X O Take out bend,
stopped
Reconnect harness con-
h .
B nectar and t. en‘ racheck Engine G X x Replace terminal,
harness continuity at stopped
CONNECTON,
Tap and wiggla harness cort-| During 1f malfunction codes are
8 nector or compongnt real time O 9] o displayed during real time
' during real time diagnosis. diagnosis diagnosis, repiace terminal,

|

E.C.U, harness r;onmctar:“s

tgnition cait

\-Puwer transistor

gnition cail & Power trensistor harness conﬂocmrj

BEF195F




SELF-DIAGNOSIS
Mode V — Real Time Diagnostic System

(Cont'd)
Fuel pump
|
Check parts [
Check Check iterms Ch?":k Fuel pump Sensor & ECU. 20 I matfunction, perform
sequence conditions harness ' & 16-pin the following items,
actuator
connector cannector
Tap and wigale harness con-| During
1 nector or compenent real time O C O Go to check item 2.
during real time diagnosis. diagnasis
h b inuit Engine
2 Check harngss continugty ngin o X X Go 10 check itermn 3. |
at connector. stopped
Disconnect harness con-
th h Engi
3 Aector, anc.i en check ngine O X Q Clean terminal surface,
dust adhesion 1o harness stopped
connector,
Engi
4 Check pin terminal bend. gine X X 0 Take out bend,
stopped
Reconnect harness con-
5 nector and then_ recheck Engine o 5 X Replace terminal.
harmess continuity at stopped
conneclor.
Tap and wiggle herness can-| During If matfunction codes are
6 nector or compaonent real time 9] o Q disptayed during real time .
during real time diagnosis. dragnosis diagnosis, replace terminal.

Fual pump harness connactor

i
E.C.U, hamass connector SEF196F

EF & EC-81




ELECTRONIC CONTROL SYSTEM INSPECTION

SEF327D

SEF329D

Patform E.C L, in-
putfoutput signal
ingpection befare
repiacement

SEF3300 ‘

SEF332D

CAUTION:

1.

Before connecting or disconnecting E.C,U. harness connectar
1o or from any E.C.U., be sure to turn the ignition switch to
the "OFF” position and diseonnect the negative "battery
terminal in order not to damage E.C.\. as battery voltage
is applied to E.C.U. even if ignition switch is wumed off,
(rtherwise, there may be damage to the E.C.U.

When performing E.C.U. input/output signal inspection,
remave pin terminal retainer from 20- and 16-pin connsactor
o make it easier 1o insert tester probe into connector.

When connacting pin cannectors inte E.C.U. or disconnecting
them from E.C.L., take care rot to damage pin terminal of
E.C.U. (Band or braak]).

Make sure that there are not any bends or breaks on E.C.UJ.
pin tarminal, when connecting pin connectors into E.C.U.

Befare replacing E.C.U., perform E.C.U. input/output signal
inspection and make sure whether E.C.U. functions properly
or not. (See page EF & EC-138,)

After performing this “ELECTRONIC CONTROL SYSTEM
INSPECTION", performn E.C.C.S. self-diagnosis and driving
test.

EF & EC-82



ELECTRONIC CONTROL SYSTEM INSPECTION

7. When measuring supply voltage of E.C.U. controlled com- |
ponents with a circuit tester, separate one tester probe from
the other.
if the two tester probes accidentally make contact with each
other during measurement, the circuit will be shorted, result-
ing in damage to the power transistor of the control unit.

Harness cannecior
for salenog valve

Soleno«d valve

SEF536D

8. Keys to symbols

DLECOWMTC Y

E@ - Check after disconnecting the cennegtor to be
measured.

COMMECT

(}3 1 Check after conmnecting the connector to ba
measured,

9, When measuring voltage or resistance at coanector with
tester probes, there are two methods of measurement;
one is done from terminal side and the other from harness
sidde. Bafore measuring, confirm symbol mark again,

[

L Inspection should be done from harness side.

mrs :  Inspection should be done from terminat side.
Refer to Gl section.
10. As for continuity check of jeint connector, refer to EL sec-
tion.




ELECTRONIC CONTROL SYSTEM INSPECTION

CRANK ANGLE SENSOR {Code No. 11}

MAIN
RELAY

@B

LINK

nnﬂ [H=

T
m I

B/

BATTERY

iy el
FUSIBLEEU =

E.C.CE CONTROL UNIT

LTS L

7
II-I““IE-“E-II<::>
(=]

8 |

G/B—17
GiY—8

b

EF

Ffmm e = e e == = -
i i
| —
i —
1 1
! I
1 1
I 1 L
! ;
! ]
! i
1]}
{
411
>
@ E%‘PG D
ﬁ?ﬁﬁ E] L
ne 2 @y
<7 T
CRANK ANGLE ENGINE
SENSCR GROUND
SEF157G
N Crank angle
E \ sensar side ~ ( INSPECTION START )
WS g"’
r m L 2
CHECK POWER SOQURCE N.G.[ Check the following itams,
11 Turn ignition switch HON" » 1) Harness continuity between
2} Check voltage between ‘ crank angle sensor and battery.
; terminal () and ground. 2} Main relay (Refer to EL
Battery voltage should exist. section.}
Main ha 3] “BR" fusible link
m hatnass
s];s- SEFZ16F a.K. 4) Power source for E.C.U.
E 3 (Sea page EF & EC-122.)
L4
= \\&%}Pﬂ_mﬂin harness aida | [ CHECK GROUND CIRCUIT,
E I oY 1) Turn ignition switch “OFF”. |, -~
T~ 2} Disconnect crank angle —a{ Check the following items.
sensor harness connector. 1} Harness continuity between
3) Check resistance betweaen crenk angle sensor and
- terminal (@) and ground. ground
- Resistance: 2) Ground circuit for E.C.U,
—-‘&Cfmk Hr:fla Approxirnately G£2 | [Ses page EF & EC-122)
$ansor side )
L2 O~ \
Main harness ,
side SEF217F



ELECTRONIC CONTROL SYSTEM INSPECTION

CRANK ANGLE SENSOR (Code No, 11}

L.

ogic probe

SR a pt

Bartery

SEFT1VE

DR

1° dgnal 1207 signa
RON 1S,

A_—"-_‘_-

[ 3

[/]

(/]

@,

O

d" -Crank a-ﬁgla

A

=L .

17 !

SEF218F

I

CHECK E.C.U. INPUT N.G. | Check harness continuity be-
SIGNALS. # tween crank angle sensor ang
11 Reconinect crank angle sensor E.C.U
harness connactor. ® Stop engine,
2) Start engine, ® Disconnect crank angle sensor
3 Check that pulse signais harness connector.
exist in E.C.UE terminals (8) ® Disconnect €.C.U. 20-pin
and {9 with logic probe. connector from E.C.U.
Pulse signals should exist, 17 signal eircuit
(8 1° signst Continuity between terminals
a7 : 120° signal © and
" 120" signal circuit
0.k, Continuity between terminals
@ and 0D
Resistance:
Approximately 00
'
Stop engine and check interfer- | G.
ence berween crank angie sensor »| Separate them.
harnass and high-tension cabie.
13 0K,
Visually check rotor plate for N'GL Ciean or replace crank angle
tdamage or dust. 7| sensor,
0.K.
) J
Reinstall any part removed.
Erase the self-diagnosis memory.
k 4
Perform driving test and then N.G. | 1) Perfarm E.C.U. input/output

perform seif-diagnosis (Mode-

SEFT1SD

111} again,

O.K.

( INSPECTION END )

¥

signal inspection fest.

21 1 NG recheck the E.C.U.
pin terminals damage or the
connection of E.C.U. hameass
connector.




ELECTRONIC CONTROL SYSTEM INSPECTION

AIR FLOW METER {Code No. 12} Hiew (CHECK ENGINE LIGHT ITEM)

BATTERY

E.C.C.5. CONTROL UNIT

T FEgE R ®

g:a.l(.

EF

{ - 8 °®
| | | %
B 7 T €2
rr’_______'_'__;: e R T e :T‘T
"
Hi
1
I
i
i)
e
b1
1|
I
11
il
i
1
!
[13]
it
it
I
Ui f
ips El @
v
ENGINE
AlR FLOW GROUND
METER
SEF3itH
Tarmnal ™ ———p i 1.
LA Terminal ™ Pyl back -~ ( INSPECTION START j
. terminal boot,
H v
CHECK POWER SOURCE. N.G. | Check the following items.
1) Turn ignition switch ""ON"". #| 1) Harness continuity between
2) Lheck voltage between air flow meter and battery
terminal (E) and ground. 2} Main relay {Reter to
Battery voltage should exist, EL section.)
- 0.K. 3) "BR" fusible link
¥ 4) Power source for E.C.U.
CHECK GROUND CIRCUIT, {See page EF 8 EC-122.}
%) Turn ignition switch “OFF"*.
21 Disconnect air flow meter
harness connector,
3] Check resistance between N_G. | Chack engire ground and harness
terminals (€, @ and ground. * connectipn betwean air flow
4) Shield wire. metar and ground.
Rasistance:
Approximately 052



ELECTRONIC CONTROL SYSTEM INSPECTION

AIR FLOW METER (Code No. 12) Kewsk (CHECK ENGINE LIGHT ITEM)

[—]

n

Race engine
by usimg
accelerator
pedal.

i

CHECK E.CU, INPUT

N.G.

Check harness continuity

SIGNAL

1) Reconnect air flow meter
harness connector.

2} Start engine and warm it up
sufficiently.

3) Make sure that voltage be-
ween E.C.U. terminal 3D
and ground changes under the
following conditions.

Qutput voltage should change,
& When racing engine with ac-
ealerator pedal
Approximately 2 - 4V
@ ldiing condition
2-3V

0K,
L

Reinstall any part remaved.

‘

Erase the self-diagnosis memory.

L

*| between E.C.UJ. and air fiow

meter,

® Stop engine.

® Disconnect air flow meter
harness conrector

® Disconnect E.C.U. 16-pin
harness connector.

® Check resistance between
terrinal (B and E.C.U,
terminal @),
Resistance:

Approximatety 052

It O.K., replace air flow
meter.

Perform driving test and then

N.G.

_| 1} Perform E.C.U., input/output

parfarm self-diagnosis {Mode-
[11} again.

SEF221F

O.K.

¥
C INSPECTION END )

EF & EC-87

signal inspection test.

2} M N.G., recheck the E.C L.
pin terfminals damage or the
connection of E.C.U. harness
connegtor,




ELECTRONIC CONTROL SYSTEM INSPECTION

CYLINDER HEAD

TEMPERATURE SENSOR (Code Na. 13)

“f'v'G

CYLINDER HEAD E.C.C.5. CONTROL UNIT
TEMPERATURE SENSOR

[ % H:I:I:u_;Lj:%:Hﬂ €,

Fo i

O ;'_

Fig :

P ﬂ

ﬂ;lp ~J

L

SEF1653

4
%g

SEFA31E

EF & EC-88



ELECTRONIC CONTROL SYSTEM INSPECTION

CYLINDER HEAD TEMPERATURE SENSOR (Code No. 13)

.f"

SEF224F

( INSPECTION smmj

m L 2

CHECK INPUT SIGNAL

N'G'._ B} 1) Check cylinder head tem-

1) Start engine.

2) Make sure that voltage be-
rween E.C.U. terminal @3
and ground changes during
angine warm up.

Cold —+ Hot.
Approximately § - OV

O.K.

D] ¥

CHECK GROUND CIRCUIT.

1} Stop engine and disconnect
16-pin connector from E.C UL

2} Disconnect cylinder head
temperature zensor harness
connector,

3} Cheack resistance between
terminal (B} and E.C.U.
terminal @

perature sensor resistance.

& Stop engine.

® Disconnect cylinder head
temperature sensor harness
conneclor.

® Check resistance between
terminals.

20°C (68°F) [2.3-2.7ki2
S°C1122°F110 77 - 0.87 k2
B0°C {(176"F}(0.30 0.33 k2

tf mo conunuity, raplace
cyhinder head temperature
5ensor.

2) Check powver source for
E.C.U.(Ses page EF & EC-122.)

[ 3) Check harness continuity
between E.C.U, and
cylinder head temperature
sensor.

® Discannect 16-pin con-
nector from E.C. L.

# Disconnect ¢ylinder head
temperature $ensor con-
Nector,

Check resistance between

terminal {@ and E.C.U.

terminal 33 .

Resistance:
Approximately 05}

pertorm self-diagnosis {Mode-
[1l} again,

O.K.

r
C INSPECTION END 3

Rasistance: N‘G'.'. Check harness connection be-
Approximately 052 twaen cylinder head termperature
OK. sensol and ground.
b
Rainstall any part removed.
b
Erase the self-diagnosis memary.
i
Perform driving test and then N-G; 1) Perform E.C.U. in-output
-

signal inspection test.

2} 1f N.G., recheck the E.C.U.
pin terminals damage or
the connection of E.C.0,
harness connector.




ELECTRONIC CONTROL SYSTEM INSPECTION

VEHICLE SPEED SENSOR (Switch ON/OFF diagnosis) (Code No. 14} Hew
{CHECK ENGINE LIGHT ITEM)

E.C.C:5 CONTROL UNIT

AT SHH R ®

{E.F.I. harness

{—PUZQ

© : VG30E engine - To cambinatian meter (Vehick speed sensor)
@ . VG30ET sngine
SEF166G

The following is necessary to perform this inspection.

1. Pull out E.C.U. from passenger’s dash side.
2. Jack up rear wheels,

EF & EC-90



ELECTRONIC CONTROL SYSTEM INSPECTION

VEHICLE SPEED SENSOR (Switch ON/OFF diagnosis) {Code No. 14} Hew
( ) (CHECK ENGINE LIGHT ITEM)
INSPECT!ON START

SEF8U4F

Ignition switzh "OFF”

8 i .émgj

SEFS5BF

¥

[J CHECK INPUT SIGNAL
1} Perform switch ON/QFF
diagnosis {in Mode V).
2} Make sure green L.E.D.
on E.C.U. comes ""ON"
when vehigcle speed reaches
20 km/h (12 MPH).

QK
L INSFECTION END )

N G.

[E) CHECK CONTINUITY
BETWEEN E.CU. AND
VEHICLE SPEED SENSOR
1) Furn ignition switch

"QFF".

2) Disconnact E.C.U. 16-pin
harness connector.

3} Check resistance between
E.C.U. rerminal @ and
ground by rotating rear
wheel by hand.

Continuity should come and go.

NG, )
—{ 1] Repair of replace harness.

2) Check middle harness con-
nector for proper connection.
3} Check S.M.J.

0OK.

v

CHECK VEHICLE SPEED
SENSOR
See EL sectinn.

¥

Reinstail any part removec.

¥

Perform self-diagnosis Mode TV,

N.G

m 1) Perform E.C.U. input/output

oK.

¥

( INSPECTION END

) terminal damage or the

signal inspection test.
2} [f N.G., recheck E.C.U. pin

connection of E.C.U). harness
connactor,




ELECTRONIC CONTROL SYSTEM INSPECTION

IGNITION SIGNAL {(Code No. 21)

0.5 i
- Ll

EC.C.5 CONTROL UNIT

F[TlTIEL II]'I@

GW =34
ca—8
L—13

D]E]

{E.F.i. harness)

BATTERY
[Via fusible link)

1GNITION IGNITION
COIL FUSE BLOCK SWITCH
| POWER - y S EF P ORET

TRANSISTOR [*HIE]
o [oll]

A
L4 4]
3

sm%}
)

To condenser w —

{Main harness} _[m__. I_. To tachometar

(Y1a resistar)

SEF737G

=

S

S SN
SZaN

o

€
7

v
EF225F

( INSPECTION START )
v
CHECK POWER SOURCE,
1} Turn ignition switch “ON".
2} Check voltage betwean

terminat {1 and ground,
Battery voltage should exist.

0.K.

N.G. | Check the following items.

"] 1} Fuse

2} Harness connection between
hattery and power transistor

EF & EC-92



ELECTRONIC CONTROL SYSTEM INSPECTION
IGNITION SIGNAL (Code No. 21)

D]
CHECK INPUT SIGNAL. N.G. [ 1) Stop engine and check harness
1} Start engine, continuity hetween power
2} Make sure that pulse signals transistor and E,.C.U.
exist betwaen terminal (3) E] 2) Check power transistor
and ground with logic probe. with circuit tester,
Pulse signal should exist * Disconnect harness con-
oK nector for powar transistor,
SEF288F o {I}: To ignition coil (+)
side
D (@): ToE.CLU.
w {3): To engine ground
| m—r
&! 5 Terminal Tm;er Continuity
Nec, polarity
+
@ NG cantinuity
& -
Logic probe @ - Continuity
= &4 + should axist,
@
© ® | -+ .
Mo contimpetty
) 2 -
Battory 3 0] - Continuity
CHECK INPUT SIGNAL. N.G. @ T | should exist,
1} Stop engine. G
2) Turn ignetion switch “ON™. It N'_ -, Feplace power
3} Check voltage between Transisior. .
tesminal (&) and ground. 3) Check resistance of
Bartery voitage shouid exist. ignition coil.
O.K. Terminel No. Rasistance
+ ®-@ o
SEFBBEE CHECK .GIitC_)UND. CIRCUIT. ®- D 10k
1) Turn ignition switch “OFF™", _|
2] Bisconnect power transistos If N.G., raplace ignition coil.

harness connector,

3) Check resistance between
terminail {3) and ground.
Resistanca:

Approximately 00 N Check harness continuity
oK between E.C.U. and battery.

r
Reinstall any part removed.

Check the following items.
N.G. 1} Harness connection between
¥ power transistor and graund
2) Engine ground

h 4

Evase the selt-diagnosis memary,

h 4

Pertarm driving test and then N.G.‘ 1} Perform E.C.U. input/output
perform selt-diagnosis {Mode- " signal inspection test,
1) again, 2} I M.G., recheck the E.C, U,
0.K. pin terminals damage ar the
v cannection of E.C.U. harness

( INSPECTIGN END

) connacior.

EE R EM_Q%



ELECTRONIC CONTROL SYSTEM INSPECTION

FUEL PUMP (Code No. 22)

BATTERY E.C.C.5. CONTROL UNIT

ﬁ%@—é % R G R SR ®
FUBIBLE =

LMK

@.
=

.
/

T
e
?j sr = i CID!
- ' II
| |
]
i
(R
11
pll
(BN
1!
,,,,,, A1
-
I[F-——=== 4
i
" ! (E.F .. harness)
i !
@& : GLand GLL modals : :
i
[N
(RN
TTE
y]
| | FUSE BLOCK FUEL PUMP
. Jjﬂf g —_—— RELAY
B Lt

e

AN

m% %ﬂ
Hat
i
Hi
i
b e i
" L e e T P ————— A e SRS e ——— —
ENGINE  BODY _ oL ———R 06—
SEF212H GROUND GROUND = BODY GROUND ~

SEFG43E

EF & EC-94



ELECTRONIC CONTROL SYSTEM INSPECTION

FUEL PUMP (Code No.22)

IC

Main harness side

( INSPECTION START )

b

T

Right hand " T fm—

N
,—Hﬂagc inngr wheal house

-~

SEF229F

CHECK POWER SOURACE. N.G. | Check the following 1tems.
1} Disconnect fuel pump harnass 1) Harness continuity between
connector, battery and fuel pump,
2} Turn igrution switch “ON"". 2) Fuse
3) Check voltage between ter- 3) "BR" fusible link
minat @ and ground. 4) lgnition switch
Voltage: Battery voltage B 4) Safety relay
QK. 12V dirset
¥ current if ap: Continuity
tigd b
CHECK GROUND CIRCUIT. D | Donween
1) Turn ignition switch *"OFF", Tand (3) and (3
2) Disconnect E.C.U. 1%-pin () 3
connector. - * Yies
3) Check resistance between + - o
E.C.U. terminals and
(c).
Resistancs:
. Approximately 0} N'G'L_ Repair harness.
0.K.
= 54 D
CHECK OUTPUT SiGNAL.  {™M-C | @ 1) check fuel pump.
1] Reconnect E.C.U, 1b-pin ® Disconnect fuel pump har-
cannector and fuel pump ness connactor,
harness connector, ® Check resistance between
/ - 2} Turn ignition switch "ON"", terminals (@ and (€).
3) Check voltage between €.C. U, Continuity should exist.
& If’\ terminal (;08) and ground, If M.G., replace fuel pump.
— gg 3 The inr.!icator should read @ 2) Fusl pump relay
sEFoOSE spproximataly OV, for & {Refer to EL section.)
seconds afeer turning lgni-
tion switeh “ON“,
7
.
TN ——
Erase the self-diagnosis memary,
&)
18. Perform driving test and then N_G_P 1} Perform E.C.U. input/output
BRSCONMELT perform seif-diagnosis again signal inspection test.
. E@ (Mode-111). 21 i N.G., recheck the E.C.U.
Hepeme oK. pin terminals damage or the
SEF314H J, connection of E.C.U. harness
C ) CORNecTor.
Right hand insids INSPECTION END
upper panel




ELECTRONIC CONTROL SYSTEM INSPECTION

IDLE SWITCH (Switch ON/OFF diagnosis) {Code No. 23) lizw2 {CHECK ENGINE LIGHT ITEM)

E.C.C.5 CONTRQL UNIT

RS

IDLE SWITCH

SEF165G

The following is necessary to parformi this inspection.
Pull out E.C_U. from passengar’s dash side.

EF & EC-96




ELECTRONIC CONTROL SYSTEM INSPECTION
IDLE SWITCH (Switch ON/OFF diagnosis) {Code No. 23} figex {CHECK ENGINE LIGHT ITEM)

[ o "
m - L INSPECTION START ) Check the following items,
n ' 1} Harness continuity between
h . NG E.C.U. and throtile valve
L_L‘I CHECK INPUT SIGNAL. Y swileh,
COMNELT 1) Turn ignition switch “"ON". 2} lgnition switch
'e@@‘ \e 2} Check voltege between E.C.U. 3) “'BR" fusible link
terminal (i@ and ground, 4) Continuity of throttie valve
\&\ switch
= ’ SEFSTEE Accelergigr pedal ' ® Disconnect throttle valve
. Vol tage
cangition switch harness connector.
Fully closed 9-10v [El ® Make sure that continuity
) Cipan av exists when fully closed,
‘ 5) E.F.I. main relay
21 oK. ' 8) Power source for E.C.U. &
— ground circuit for E.C. U,
(See page EF & EC-122.)

N

Qg r

T~—  sEFB7EE Reinstal any pact removed,

Erase the selt-diagnosis memory.
Make sure Code No, 55 is
displayed in Mode ],

N.G. ,
Perform seif-diagnosis {(Mode IV}, + 1} Parform E.C.U. input/output
signal inspection fest.
| O-K 2) If N.G., recheck the E.C.U.
pin tarminals damage or the
( INSPECTION END ) connection of E.C.U. harness
connactor.




ELECTRONIC CONTROL SYSTEM INSPECTION

ENGINE CONTROL UNIT {Code No. 31) ek (CHECK ENGINE LIGHT 1TEM)

Q INSPECTHON START )

L 4

1} Tum ignition switch "ON".
2) Erase the seif-tiagnosis
Memory,

¥
Parform self-diagnosis {Made I1I)
again,

L

YES

3

Does E.C.U. display Code No.

Replace E.C.U.

31 again?

] NO
( INSPECTICN END )

EF & EC-98



ELECTRONIC CONTROL SYSTEM INSPECTION

NOTE




ELECTRONIC CONTROL SYSTEM INSPECTION

E.G.R. FUNCTION (Code No. 32} K {CHECK ENGINE LIGHT ITEM);

CALIFORNIA MODEL ONLY

EXHAUST GAS E.G.R.
TEMPERATURE CONTROL
SENSOR SOLENOID VALVE

Do

@

I
<

MAINHELAYJEL"JW E&é 1z

BATTERY

E.C.C.5 CONTROL UNIT

FUSIBLE §

LINK
==
D,
-]

i
]

OR —10

EEQ\

BE@

— 0 g

(AL For Catiforni

%

SEF313H

The following is necessary to perform this inspection.

1. Pull out E.CY. from passanger's
dash side.

2. Warm up engine sufficiently.

EF 1




ELECTRONIC CONTROL SYSTEM INSPECTION

E.G.R. FUNCTION (Code No. 32) Ko (CHECK ENGINE LIGHT [TEM); CALIFORNIA MODEL

a©

-

SEF242G

( INSPECTION START )

h 4

Vacuum hoss to E.G.A.
cantral valva

SEF24306

CHECK E.G.R. CONTROL

VALVE QPERATHMON

1) Start engineg,

2} Make sure engine is
warmed up sufficiently.

31 Make sure E.G.A. control
valva spring responds to
yout touch {use your
fingaess} and also when
engine is raced,

h 4

Does not respong

ONLY

Responds

—+Q INSPECTION END )

[} CHECK VACUUM SOURCE

QK.

TO E.G.R, CONTROL

VALVE

1) Disconnect vacuum hase
connected to E.G.R. con-
trol valve.

2} Miake sure vacuum aexists
when raging engine.

oK

-

¥

Perform CHECK .

CHECK VACUUM HOSE

N.G

¥

Check vacuum hose for
cloaging, cracks and proper

connections.

| C.K.

If necessary, replace vacuum
hose or reconnect vacuum hose
fiemly,

N.G.

[8] cHECK E.c.u. OUTPUT
5IGNAL

© 1} Check voltage between
E.C.U. terminal ) and
ground under the following
conditions;
Engmsa
1
condition Voltage
Approximately
Idka 1.0V
Racing Battery voliage
SEF3IRAMG
W cowecr QK.
A€
&
ignition switch “ON"*
= ¥
SEF818F g

v

[A CHECK POWER SQURGE

CHECK GROUND CIRCUIT

TO EG.R. CONTROL

SOLENOID VALVE

1) Stop engine.

2} Turn ignition switch “ON""

3) Check voltage between
terminal (5) and ground.
Battery voltage should
exist.

1! Turn ignition switch
"OFF”.

2} Disconnect E.C.U. 16-pin
terminal connagctor,

3) Disconnect E.G.H. con-
trol solenaid vaive harness
CONN@SIor,

4) Check resistance between
£ CU terminal (4) and
rerminal @

Rasistance:
Approximately 0£2

If N.G., repair or replace

harness,




ELECTRONIC CONTROL SYSTEM INSPECTION

E.G.R. FUNCTION (Code No. 32) ek (CHECK ENGINE LIGHT ITEM);

4 ]

Il [

L8

Ignition switch "OFF”

OERCOMET

“AE)

SEF3R6G

i

CALIFORNIA MODEL
ONLY

o ©
Batiery

£.G.R,

control valve

SEF820F

N.G,

[ cHeCK E.G.R. CONTROL
SOLENQID VALVE

b

Raplace £.G.R, controi salenoid
valve.

1] Stop engine,

2) Remove E.G.R. control
solenoid valve from
vehicle,

3) Check the port continuity.

Continuity
A—B

Solenoid vaive

Whan ourrant flows

When currant doss B-o0

not flow
Jox

Bl cHECK E.G.R. CONTROL NG.

VALVE
1} Remove E.G.A. control
vaive from vehicle.

k4

Valve spring may be stuck.
Clear if necessary,

If this does not correct trouble,
replace E.G.R. control valve.

2y Apply vacuum to E.G R,
vacuum pori with a hand
vacuum pump,

E.G.R. control valve spring
should hf1,

QK.

h 4

Reinstall any nart removed.

Erase the self-diagnosis memory.
Make sure Code No. 55 is dis-
played in Mode I,

k.

Il Perform driving test under the
following eonditiorns:
1} Warm up engine sufficient-
Iy.
7} Wse test driving mades
indicated in figure .

L

Comes|

Make sura check engine light rONT

does nat come “"ON'’ during

r

driving test.

Daoes not come “ON""
r

Perform self-disgnosis and find
malfunction code. According to
displayed code No., parform
electronic control system
inspection.

( INSPECTION END )

EF & EC-102




ELECTRONIC CONTROL SYSTEM INSPECTION

E.G.R. FUNCTION (Code No. 32) Howik (CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL
1] ONLY

Driving mode

WA Test condition
B ¢ 17 seconds or mere

Vehle
drivrg T 7

tdling

Ignitigr

switch; ||

CFF . Time
Until green and rad LEDs go off.

(D Stwart engine and warm it up sufficiently.

{2) Turn off ignition switch end keap it off until
wedn and red LEDs go off,
Start anging.
Shift to sultable gear position and drive n
*Tast condition’” for at least 17 saconds,

@ Oscreas engine revaolution to less than 1,000
rom.

{6) Rapeat steps {4 through (F)at least 4 timas. |

TFest condition
¥.pep the following condition.
1) Engine revolutian:
VGIGE; 2,300=380 rpm
VGIOET; 2,200+ 200 rom
2} Intake maniiold vacuum:
VGI0E, —36.0:12.0 kPa
{=270£90 mmHg,
—10.83+3.54 inHyg)
VGEA0ET, —13.3£13.3 kPa
{— 1004100 mmHg,
—3.9423.94 nHgl

SEF3IZ7G

CHECK

CHEGK ENGINE LIGHT

SEFO24F




ELECTRONIC CONTROL SYSTEM INSPECTION

EXHAUST GAS SENSOR {Code No. 33) fee (CHECK ENGINE LIGHT ITEM)

E.C.C.5. CONTROL UNIT

P

® : VGIE enging
CETD : VG3IOET angine

{E.F.b. harnass

FTEF EERH @

F

-
7

el

| iMain harness)

FUSE BLOCK

@ > b4
% % :
= NGINE
= EN
EXHAUST GAS
SENSOR GROUND

SEF315H

The following is neccessary to perform this inspection.

1. Puliout EC.U. from passenger's dash side,
2., Warm up éngine sufficiently.

EF &




ELECTRONIC CONTROL SYSTEM INSPECTION
EXHAUST GAS SENSOR (Code No. 33} Hee (CHECK ENGINE LIGHT ITEM)
— C INSPECTION START ) :

0.K.

CHECK FLASHES OF —»C INSPECTION END ) K
: INSPECTION LAMPS ON .
i £.cu.

1} Warm up engine sufficiently.
21 Make sure that green

inspection lamp goes on
SEF1830 and off & times or mora
during 10 seconds at 2,000
rpm.

B :LN'G'

CHECK INPUT SIGNAL.

1] Stop engine,

2} Start engine and make sura

oWa, that engine has warmed up

sufficiently.

If not, warm it up.

serFp1ir| | 3} Chack voltags between E.C.U.

terminal 20 and ground.

Voltage: ©- 1.0V I
I

s

‘ N.G,
N.G.
Checlk harness continuity be- » Repiace sxhaust gas sensar.
tween E.C.U, and ground,
® Stop engine, ¥
¢ Disconnect sxhaust gas sensor Reinstall any part removed.,
harness connectar, and con-
nect main harness side ter-
minal for sansor signal to ]
ground with a jumper wira. Erase the self-diagnosis memaory.,
& Disconnect 16-pin connector Make sure Code No. 55 is dis- i
from £.C.U, played in Mode (11, ,
® Check resistance betweasn ‘
E.C.U. terminal &) gnd
ground, Y
Resistance: 1) Warm up engine sufficiently.
'\ Approximataty 05 2] Set diagnosis mode to Mode |
0O w L ’
L 3 Make sure that inspection
E@ NG, lamp {Green) on E.C.U, goes l
sergaqe| | PEform MIXTURE N on and off periodically more
RATIO FEEDBACK SYSTEM than 5 times during TQ seconds
|NSPECT'ON at 2.000 rpm.
(See page EF & EC-143.)

C.K.
h 4

C INSPECTION END ) l

EF & EC-1056




ELECTRONIC CONTROL SYSTEM INSPECTION

DETONATION SENSOR {(Code No. 34}; VG30ET

E.C.C S CONTROL UNIT
O |
i s o EEEI @0
= DETOMATION
;“\\] SENSOR
1
*H
i
[
Ji
HE
1!
{
! |
1
! l
1

H
| I

Rk

g1

o 1]l

AL

F-NR/ :

=1 )

] | 1 |

w [ |

=1/ \
Iy i
L1 1
1t :
L ,
81 )
i i
Ih [
i |
! p
Lr=s=== o

(6P (9
2
ENGINE
GROUND (ETD: VGOET enging
SEF162G




ELECTRONIC CONTROL SYSTEM INSPECTION

DETONATION SENSOR (Code No. 34}; VG3CGET

QK.

h 4

C

EF & EC-107

INSPECTION ENT )

E ( INSPECTION START )
f:: )
ki Hs. ¥
1] Disconnect 16-pin connector N-G} Check the following items.
m from E.C.U. 1) Insuletion between ground
A 2} Check resistanca between and harness connecting E.C.U,
e @ terminal &) and ground. with detonation sensor.
L Continuity should not [E) 2) Detonation sensor.
axist. Continuity sheuld not
SEF259F oXist.
0K, It M.G., replace detonation
B sensor,
Tarminal m
) !
Connect 16-pin connector to
E.C.L.
L
Erase the self-diagnosis memory.
SEF280F +
Perform seif-diagnasis {Mode- N'G'= Replace detonation sensor.
111] again.




ELECTRONIC CONTROL SYSTEM INSPECTION

EXHAUST GAS TEMPERATURE SENSOR (Cede No. 35}; CALIFORN{A MODEL ONLY

E.C.C.5. CONTROL UNIT

CLT T T T 1
o

= HEIHHH @

j?\m

[
[=]

CA

T T T 3 T I

Ll ==l 11 L=
[~
EXHAUST GAS ¥
TEMPERATURE ]
SENSOR x
) o

E

=]

o
o~

: For California

SEFI18H

The fotlowing is necessary to perform this inspection.

1. Pull out E.C.L). installed passanger’s 2. ® Disconnect vacuum hose con-

dash side. nected to E.G.R. control valve,

® {omnest a hand vacuum pump

1o E.G.R. contral vaive.

3. Warm up engine sufficientiy.




ELECTRONIC CONTROL SYSTEM INSPECTION

EXHAUST GAS TEMPERATURE SENSOR (Code No, 35); CALIFORNIA MODEL ONLY

[ )] 1 T CONNECT
Tl 8 €
1o Qe
Engine rumning
SEF4263 =
E! DECANWEET -
£
€
m Exhaust gas
wmparature
o @ o sensor
connector
|- = ASLONECT
e A
el f ol 15
SEF427CG
. ) Exhaust gas
G@ T8 temparature
5ENsor
CONNector
8 @ L,
= SEF428G
SEFS30F

( INSPECTION START j

CHECK INPUT SIGNAL

1] Start engine and warm it
up sufficiently.

2) Keeap engine speed at
approximately 2,000 rpm.

3) Check voltage between
E.C.U. terminal &0 and
ground under the follow-
ing conditions:

voltags

Candition
Whaean vacuum ig
not applied 1o
1.00 o
E.G R, contral T T more
valve

Whan vacuum s
appled to E.G.R.
control walve

0-1.0v

A sufficient vecuum ap-
plied with a hand vacuum
pump may cause the sngine
to nalk,

O.K.
—— INSPECTION END

)

N.G.

L

Bl CHECK HARNESS CON-
TINUITY BETWEEN
E.C.U. AND EXHAUST
GAS TEMPERATURE
SENSOR
1] Stop engine.

2) Discannect E.C.U. 16-pin
terminai connector,

3J) Disconnect exhaust gas
temperature sensor harness
connector.

4} Check continuity between
E.C.U. terminal  and

@

N.G.

L 4

1) Check midd!e harness con-
nector connection.

2) If necessary, repair or replace
harness.

0K,

+

CHECK GROUND CIRCUIT
Check continuity between
(b and ground.
Resistance:
Approximately 082

N.G.

]

1} Check middie harness con-
nector connection.

2} If necessary, repair ar replace
harness.

0.K.

EF & EC-109




ELECTRONIC CONTROL SYSTEM INSPECTION

EXHAUST GAS TEMPERATURE SENSOR (Code No. 35); CALIFORNIA MODEL ONLY

i

N.G
E] CHECK COMPONENTS # Replace exhaust gas temperature
1] Remove axhaust gas tem- 5ensor.
perature sansar. ﬂ 15-26 N-m
2) Check resistance change {1.5-2.5kygm, 11 - 18 ft-Ih)
and resistance value at
100°C (212°F).
& Resistance should decrease
in response to temparature
increase,
® Resistance: 100°C (212°F)
85.3+8.63 k2
L 2
Reinstall any part removed.
L 4
Erase the self-diagnosis memory,
h 4
. N.G. ‘ ]
Perfarm driving test, then *[ 1) Pertorm E.C.U, pin tarminal
perfarm self-diagnosis Mode II1. checks.
2) If N.G., recheck for damaged
,O-K- E.C.U). pin terminals or the
cannection of E.C L. harness
( INSPECTION END ) CONnector.




ELECTRONIC CONTROL SYSTEM INSPECTION

NOTE




ELECTRONIC CONTROL SYSTEM INSPECTION

FUEL TEMPERATURE SENSOR (Code No. 42)

FUEL TEMPERATURE E.C.C.5. CONTRGOL UNIT I
SENSOR
[ | 5
= T 1T 1
H:i:l: (2P
% o
|
me ¢ N
.

SEF163G

EF & EC-112




ELECTRONIC CONTROL SYSTEM INSPECTION
FUEL TEMPERATURE SENSOR {Code No. 42)

s ( INSPECTION START )
pagalr
3
l
III CHECK [INPUT SIGNAL. N.G. [E] 1} Check fuet temperature
o 1} Start engine. i 38RO resistance.
2) Make sure that voltage be- ¢ Siop engune.
tween E.C.U. terminal (5 ® Disconnect fuel tem-
= and ground changes during perature sensor harness
angineg warm up. conneclor.
SEEBT3E Cold —+ Hot: ® Check resistance between
Approximately 5 - OV terminal and ground.
— .
E HE O.K. 20°C (68°F) |2.3- 2.7 k{2
S0°C{122°F1|0.77 - 0 87 k@2
A0°C 176°F1 | 0.30 - 0.33 k02
If no continuity, replace fuel
termperaiure sensor.
2} Check power source for E.C.U.
m & ground circuit forE.C .U,
o {See page EF & EC-122.)
SEF20BE ¥
Reinstall any part removed,

h i

Erase the self-diagnosis memory.

r

Parform driving test and then N'G'I 1) Perform E.C.U. inputfoutput
perform self-diagnosis {Mode- signal inspection test.
11T} again. 21 11 N.G., rachack the E.C.U.
0.K. pin terminals demage or the
cannection of E.C.L. harness
connector.
v

{ INSPECTION END )




ELECTRONIC CONTROL SYSTEM INSPECTION

THROTTLE SENSOR (Code No.43); FOR CALIFORNIA MODEL /(Not seif-diagnostic item);
FOR NON-CALIFORNIA A/T MODEL (Only contral for automatic transmission}

FUSIBLEL
LNk ]

BATTERY

t_:uw—-@ @—]
MAIN RELAY

E.C.C.5. CONTROL UNIT

%
|

a

{ ==—33

LR B @
=

[=]

A

[}
=

A4
e ©

harness connectar

SEF366G

- Zm
'LQ CERD - SF mogel [AST)
¢GA> : GL and GLL model (AST)
\3 q
N E S E
THROTTLE = == Tg lock-up control unit
SENSOR ENGINE
GROUND
SEF31TH
LA | C INSPECTION START )
‘
CONNEET CHECK POWER SOURCE. M.G. | Check the following itams,

1) Turn ignition switch “ON",
2) Check voltage between
terminal (d) and ground.

Voltage:
Approximately 5,0V
OK.
¥
i)

| E11) Harness continuity be-

tween throttle sensor
harness connector and
cCcu
& Turn ignition switch
"OFF".
® Disconnect thrattle sensor
harness conneclor,
# Disconnest 18-pin con-
nector from E.C.UJ.
& (Check resistance between
(@ and 33,
Resistance:
Appraximately {1
2} Powar source far E.C U,
{Reter to page EF & EC-122.)
3) “BR" fusible link




ELECTRONIC CONTROL SYSTEM INSPECTION

THROTTLE SENSOR (Code No.43}; FOR CALIFORNIA MODEL/(Not self-diagnostic item};

Lo © o

E [l
—\€ 4

2%

€A

e 0 <Held
SEF3GEG
CONMECT
A€ o
Bs. F 110
L
s
Accelerator
pedal 'E'@@'
[. SEF387G
D
o O]
THSCONNECT
2N =)
$EFIEEG |

@ |

CHECK GROUND CIRCLIT.

N.G,= 1) Check harness cantinuity

1) Turn ignition swifch “OFF""
and disconnect 16-pin con-
nector fram E.C.U.

2} Disconnect throttle sensor
hamess COARnBCIor.

3} Check resistance between
terminal (D and E.C.U.

batween throttle sensor and
ground.

2) E.C.U. ground cireuit.
{Refer to page EF & EC-122.}

between terminal (116> and
greund changes when ac-
celerator pedal is depressed.
Voltage:
Approximateiy 0.4 - 4.0V
{in warming up condition)

HE
Il

SEF369G

O.K_[Califernia O.K.|Non-Califarnia
model A/T model

k.

( INSPECTION END)

h

Reinstall any part removed.

h J

Erase the self-diagnosis memory.

P

terminal @f).
Resistance:
Approximately 052
O.K.
v
CHECK INPUT SIGNAL. M.G. | 1) Disconnect throttle sensor
1] Reconnect E.C.U. 16-pin i harness connector.
terminal and throttle sensor [E 2} Make sure that resistance
harness connector. between (' and (£
2} Turn ignition switch “ON™. changes when opening
3) Make sure that voitage thrattle valve manually
Rasistance should change.

1f not, replace throttle
SENsor.
3} Check idle switch OFF = QN
spead.
Refer to “ELECTREO INJEC-
TIGN UNIT INSPECTION™,
[A 4) Check harness continuity
between throttle sensor
and E.C.U.
® Disconnect harness con-
nectar for throttle sensor.
# Disconnect 16-pin con-
nector fraom E.C.U.
® Check resistance between
terminal (&) and E.C.U.
terminaldio.
Resistance:
Approeximately 0§82

Perform driving test and then

N.G.

1) Perform E.C.U. nput/output

perform self-diagnosis (Mode I
again,

0.k,

b S

( INSPECTION END )

EF & EC-115

signal inspection fast,

2) HN.G., recheck the E.C.LL
pin terminals damage cor the
connection of E.C.U. harmess
connaciar,

o

FOR NON-CALIFORNIA A/T MODEL
{Onity control for automatic transmission)




ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR LEAK (Code No. 45}z« (CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL

£

Wet with fuel?

SEFB3zF

Engina racing mode

(& : 10 seconds or mora
NV
000 rpm—— —
Idling-
1gnition i
gwitch: p® ® + ®_@
OFF Time

(1) Stert engine and warm it up sufficlenthy,

(Z' Rece sngine ravolution higher then 2 000 rpm
under no-load,

() Keep éngine at idlo spesd for at least 10
seconds.

{#) Repest steps (Z) through () st Jeast 10 times,

SEF392G

CHECK

CHECK ENGINE LIGHT

SEFO24F

C INSPECTION START j

Siart engine and warm it Up
sufficienthy.

r

Maksa sure engine runs smoothly

ONLY

Runs smoothly

at idle after warming.

Doas not run
1 smoothly

Set the diagnosis mode selector
of E.C.U. to Mode L.

Check if tha green [amp stays
off during 10 seconds at idle
condition.

Does not
| stay off

Stays aff

-+

Check mixiura ratio
feedback system,

{See page EF & EC-143)

;

Does not blink

Hace engine two or thrae times
under no-load, then run engine
at idle spesd.

y

Set diagnosis 10 Mode Il and
check that red and green L.E.D,
an controd unit blink almost
simultaneously at 2,000 rpm
under no-load.

Blinks

‘l
Check idle CO%
{See page EF & EC-143)

C

3

INSPECTION END )

Remove all spark plugs from
intak manifold. Are plugs wet
with fuel?

Yes

» Replace tha injector in which

cylinder spark plug is wet with
fuel.

No

y

Remave injector assembly.
(See page EF & EC-150.)

Keep fuel hosa and 3l injectors
connecled ta injector gallery.

r

Turn ignition switch "ON'",
Make sure fuel does not drip from
injector.

Drips

Replace the injectors where fuel

Does not drip
r

Reinstall any part removed,

h 4

Erase the self-diagnosis memory,
Make sure Code No. 65 is dis-
piayed in Mode 111,

EF

| dripping from,




ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR LEAK (Code No. 45) ok (CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL
ONLY

i

1} Start engine and warm i up
sufficiantly.

cannector for at least 30
seconds at 2,000 rpm,

2) Disconnect exhaust gas sensor

of indicated in figure [5) .

Perform engine racing by the use

r

Comes

not come “ON" during angine
recing,

Make sure check engine light does

ilONll

Doss not
'come JIGNII

[

( INSPECTION END

)

EF & EC-117

o1 1) Perform self-diagnosis and

find malfunction code,

2} According to displayed Code
MNo., perform electronic
control gystem inspection,

3} If Code No. 45 is displayed
again, replace ali injectors,
then perform elgctronic
cantrol systam inspectian.




ELECTRONIC CONTROL SYSTEM INSPECTION

START SIGNAL (Switch ON/OFF diagnosis)

{E : VO30E engine

(ET.: VG30ET engine

E.C.C.5. CONTROL UNIT

R ®

1A
{E.F.l. harngst)
-
> IGNITION
SWITCH
EEBEN
e e @GP T
[e3[aan) it
T
-]
!
| {Main harngss) >
1

SEF 154G

EF



ELECTRONIC CONTROL SYSTEM INSPECTION
START SIGNAL (Switch ON/OFF diagnosis}

= ( INSPECTION START )
T Ta: )| |28

HS

[ /] CHECK INPUT SIGNAL. N.G. | Turn ignition switch “OFF* and
@ 1} Turn ignitien switch to "l check the foltowing items.
9 “START". 1} Ignition switch
2] Check voltage between 2} Harness continuity between
= terminal {§) and ground. ignition switeh and E.C.,
Battery voltage should exist.
SEFO0SF 0K,

h 4

Rainstatl any part removed.

h A

Perform self-diagnosis {Made- N.G. 1} Perform E.C.U. input/output
I'V) again. signal inspection rest,
0.K. 2} If NG, recheck the E.C.U.
pin terminals damage or the
.4 connection of E.C.U, harness
C INSPECTION END ) connector.

EF & EC-119




ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR (Mot self-diagnostic item)

INJECTOR

BATTERY
SAFETY E.C.C.5. CONTROL UNIT
INJECTOR BELAY ——
0.1 NO.3 W‘.‘i[a R EEE@ C:}
g Eu i 2582 3HE
| 1
2ERN TNy
m@ o o (LR m
DD & T #E%T
o 5% gr‘ ar BEr T
L l
ET ﬂ
idi
g ﬂ'-'g ﬂ’.§ EE
@H S &> GG &b
n € - VG3OL angine
E E E L E N @: VG3I0ET enging
e @w BODY
N04 == GRDUND NO. B

SEF318H

SEF2IBF

EF & EC-120




ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR {Not setf-diagnostic item}

[Li'@.*

SEF239F

NS

C INSPECTION START )

L

CHECK POWER SOURCE,

1} Disconnect 156-pin connector,

A 2} Check voltage between
tarminals q0f:, o, God,
dod, qo%, de>, G4 and
ground.
Battery voltage should exist
exist,

NG,

Check the following iterns.

QK.

B v

CHECK GROUWND CIRCLHT.

1) Disconnect 15-pin connector
from E.C.U.

2} Theck rasistance between

terminals , - @
(113 and ground.

Resistance:

N.G,

1} Harness continuity between
E.C.1J. and battery

¢ Disconnect fusible link con-

nector,

e Check resistance between
tusible link connector snd
£LU,

Resistance between ter-

minels (307}, (102, (103,
(03, (i08), (f08) and

fusible link connector
Resistancea:
Approximataly 1.502
Rasistance betwsen ter-
minal and fusible
lirk connector
Resistance:
Approximataty D£}
2} Harness connector for injector
3} “BR" fusibte link
[8} 4) Safety relay

12V diregt
currant |2 mp- Continuity
plied betwesn heivssn
LIRS e rminals
(D ond @ ) anat (§)
@ &
- + Yes
+ - No
N.G.

¥

Check resistance of indhvidual
INjectors.
* Disconnect injector harness
connector.
Resistance;
Approximately 1.5

N.G.

R

Replace injactar.

Check engine ground and harness

Approximately 0{)

@

SEFI9BF

0Ox.

4

Reinstall any part removed.

¥

C INSPECTION END )

continuity between E,.C.U, and
engine ground.




ELECTRONIC CONTROL SYSTEM INSPECTION

POWER SOURCE & GROUND CIRCUIT FOR E.C.U. (Not self-diagnostic itam)

BATTERY

LINK &

E
®FE ®F

2
1] &

W

B

E.C,C.5 CONTROL UNIT

FUS?ELEW

07

B—113
B—108

o
b

)

=i =]
'fﬂ.‘-’: 5 T
BE B]C]

==

{E.F.l. harrnass}

(E) ; VG30E engine
@ T VG30ET snpine

GROUND GROUND

{Main harness}

FUSE BLOCK

4

—]

GM——I
b

T DI IR ®
4 [

SEF158C




B .

ELECTRONIC CONTROL SYSTEM INSPECTION

POWER SOURCE & GROUND CIRCUIT FOR E.C.U. {Not seif-diagnostic item)

SEF167E

SEF16BE

CHECK GROUND CIRCUIT.

1) Turn ignition switeh “OFF",

2) Disconnect 16-pin, 15-pin

connector from E.C.U.

3) Check resistance between
terminals {E.C.U. side}
@), @9, Gop, . .
@13 and ground.
Resistance:

Approximately 002

0.K.

h 4

Reinstall any part removed.

h 4

( INSPECTION END

)

EF & EC-123

A = ( INSPECTION START )
v
CHECK DIAGNOSTIC MODE
@ ON THE E.C.U.
Verify that diagnastic mode
selector on the E.C.U. is turned
l'OF Fl.l'.
SEF1B3D 1
B cHECK POWER source NS @
& FOR ECU. 1) Turn ignition switch “ON".
Hs 1} Turn ignition swiich “"ON". 2] Check voltage between
(] ] = [ 2} Verify that red and green terminals @, 35, A and
NS NN N inspection lamps on the ground,
E.C.U. illuminate. Battery voltage should exist.
% 0.K.
2 [ ) h 4
27 Check the following itemns.
35 1) Harness continuity between
\ battery and E.C.U.
@ 2} Main relay
= {Refer to EL section.)
= 3) “BR" fusible link
*
N.G.

Check harness continuity
between E.C.U. and engine
ground.




ELECTRONIC CONTROL SYSTEM INSPECTION

ALV, CONTROL SOLENOID VALVE (Not self-diagnostic item)

ALV, CONTROL
BATTERY _ SOLENOID VALVE E.C.C.S. CONTROL UNIT
W
- @1 - o
RELAY HH
v @ oo HEL m
@ I FusiBLE « o
% LinK *
: TN AN
C :n‘;
%Iﬂi % §| .@E C B

SEF170G

EF .



ELECTRONIC CONTROL SYSTEM INSPECTION

ALV, CONTROL SOLENQID VALVE (Not self-diagnostic itam)

Main}a\rneu\
2 \

SEFZ3aF

C INSPECTION START _)

¥

CHECK POWER ISOURCE,

N.G.

1) Turn ignition switch “QN".
21 Check voftage terminal &

| Check the foilowing 1tems.
7| 1y Harness continuity between

ALV, solenoid valve and

and ground. battery
Battery voltage shouid exist. 2) "BR" fusible link
oK. 3} Main ralay
{Refer 10 EL section.)
E! L d
1) Start engine and warm it up N'G'_L Check the following itemns,
sufficiently. 1) Harnass continuity between

2] Check vo!tage between E.C.L),
terminal (14} and ground.

Accelerator pedal

position Voliage
Approximately
Reloatad 08V
Depressed Battery voltage

0.K.

h 4

CHECK GROUND CIRCUIT.
Check ground gircuit for £.C.U.
{See page EF & EC-122.)

v

Reinstall any part removed.

L

C INSPECTION END )

EF & EC-125

ALV, solenpid valve and
EC.L.
® Stop eingine.
® Disconnect A.l.V. solencid
valve harmness connector.
& Disconnect 20-pin con-
nestor from E.C.U.
® Check resistance between
terminal @ and E.C.L.
terminal (4.
Resistance:
Approximately 0
2] ALV, solenoid valve
Check resistance:
Approximately 4042
3) Ground circuit of E.C.U.
(See page EF B EC-122.)




ELECTRONIC CONTROL SYSTEM INSPECTION

E.G.R. CONTROL SOLENOID VALVE {(Not seif-diagnostic item}; NON-CALIFORNIA MODEL

£.G.R. CONTROL
SOLENQID VALVE

NEE

E.C.C.5 CONTROL UNIT

BATTERY

MAIN

Recay Ly
=

[@ EJFUSIBLE 1

= LINK

Bty e

E =

GhHm

1y
a

T BEEE®

SEF171G

EF & EC-126




ELECTRONIC CONTROL SYSTEM INSPECTION

E.G.R. CONTROL SCLENOID VALVE (Not salf-diagnositc item); NON-CALIFORNIA MODEL

2} Discannect 20-pin connectar
from E.C.U.

3) Discennect £.G.R. solencid
harness connector.

4} Check rasistance betweaen
terminal (B) and E.C.U.
terminal (&).

Hesistance:
Approximataty D52

0K,

¥

Reinstall any part removed.

N

C INSPECTION END )
SEF236F

= S ( INSPECTION START )
L 3
CHECK POWER SQURCE. N.G.‘- Check the following items.
1) Turn ignition switch “ON'". "l 1) Harness continuity between
2) Check voltage between ter- €.G.H. solenoid valve and
minal @ and ground. battery
Battary voltage should exist, 2) “BA" fusible link
0K 3} Main relay circuit
o {Refer ta EL section.)
B! =)
Wi ]| B! -
CHECK OUTPUT SIGNAL, N.G. | check the following items.
1) Start engine and warm it up | 1) Harmess continuity between
sufficiently. E.G.R. solengid valve and
2] Check voltage betwean E.C.U). EC.LU.
| terminal (& and ground. 2) E.G.R. soienoid valve
Engine condition Voltage Chec_k resistance between
_ Fy— tern:unals @ and (b},
Avidie 1.0V Resistanca:
Around Approximately 4052
2,000 rpm Battery voltage 3} Ground circuit of E.C. L.
{See page EF & EC-122)
0K,
) 4 .
CHECK GROUND CIRCUIT, |N-C\| Cheek E.C.U. ground circuit.
1) Stop engine. "| {See page EF & EC-122.)




ELECTRONIC CONTROL SYSTEM INSPECTION

IDLE-UP SOLENQID VALVE (Not self-diagnostic item}

BATTERY E.C.C.5 CONTROL UNIT
w-@ ﬁ
MAIN Er—_u% ﬁ I:'I!:Eﬁ:l:':l:‘ ( :: )
RELAY w
FUSIBLE ¢ =
LINK ?b
ma|

[

D[ @

RrR—F
L—2
n@/

-
P4

w € : VGJI0E angina

IDLE-UP SOLENCFD
VALVE

SEF172G

EF !



ELECTRONIC CONTROL SYSTEM INSPECTION

IDLE-UP SOLENOID VALVE (Not self-diagnostic item)

\ side
\

Main harness

\8

SEF242E

MT/

SEFT18E

C INSPECTION START )

!

CHECK POWER SQUREE.

1} Turn ignition switch “ON",

2} Check veltage between ter-
minal (B) and ground.
Battery voltage should exist.

N.G,

0K,

B Il

Check the following itemns.

7| 1} Harness continuity between

jdie-up soi2noid valve and
battery

2) “BR" fusibie link

3} Main relay
(Refer to EL saction.)

CHECK OUTPUT SIGNAL,
1) Turn ignition switch “OFF",
2} Check voltage batween
terminal (Z) and ground under
the fellowing conditions.
3} Start engine,
Far about 20 seconds after
engine has started.
Voitage: 0.1 -04V
4) Turn load switches *“ON",
Lighting switch
Power steering oil pressure
switch
Rear defogper switch
Heatsr or air conditionér
switch
Voltage:
0.1-04V

N.G.

0.K.

v

Reinstall any part removed.

( INSPECTION EMND

Check the following items,

1] Harness continuity between
Idle-up solenoid valve and
E.C.U.

¢ Disconnect 20-pin con-
nector fram E.C.U.
® Cheeck resistance between
terminal {d} and E.C.U.
terminal (2).
Resistance:
Approximately 02
2} idle-up solenocid valve,
3 Ground circuit of £.C U,
(See page EF & EC-122)




ELECTRONIC CONTROL SYSTEM INSPECTION

A.A.C., VALVE (Not self-diagnostic itam])

BATTERY E.C.C.8. CONTROL UNIT
‘W
MAIN =] o e [ Y
RELAY ?J ----.- | I s T 1.1 LI ; I L |®
FusiaLE §

qu i N .
®F] ©F

[*4
=]

n@J

—— — B
r—8F
Ll

@b
‘{ % (ET>: VG30ET angine

A AL VALVE

SEF173G

EF



B e

ELECTRONIC CONTROL SYSTEM INSPECTION

A.A.C. VALVE (Not seif-diagnostic item}

=N . ( INSPECTION START )
/’% . . 18 .
+
CHECK POWER SOURCE. NG| Check the following items.
1) Disconnect AA.C. valve har- 1) Harness continuity between
ness connector. battery and ALA.C. valve.
2) Turmignition switch “"ON"". 2) "BR" fusible link
3) Check voitage batween ter- 3) Main reday
minal @) and ground. {Refer to EL section )
dereaF Voltage: Battery voltage
C K.
B !
CHECK GROUND CIRCUIT.  {NG | genair harnass.

1) Turn ignition switch “'OFF*

and disconnect E.C.U. 20-pin
connecior,

2} Chacl resistance between
terminal (b) and E.C.U, ter-

ISCOMMECT min.al @
Rasistance:
Approximately 02
SEF1T4E
0.K.
! B
Z CHECK INPUT SIGNAL. N.G | Check A.A.C. valve.
1} Reconnect E.C.U. 20-pin Checlk resistance of A A.C. valve.
III connector and A&.A.C. valve Continuity should exist.

harness connector.

2) Start engine and warm it up
sufficiently.

3} Check vottage between E.C.1LL
terminal {2) and ground.
Voltage:

-Approximatsly 6 - 8V
{a idle)

SEF240F

0K,
p

{ INSPECTION END )

SEFZ42F

EF & EC-131




ELECTRONIC CONTROL SYSTEM INSPECTION

— e

NEUTRAL/INHIBITOR SWITCH {Not self-diagnostic item)

E.C.C.5 CONTROL UNIT

3 T
5 4P
; W™

SWITCH

{Engine harnass)

BODY GROUND

€ < VG30E engine
CET>: VG30ET sngine
@® : AT model
M M/T model
SEF174G

EF




ELECTRONIC CONTROL SYSTEM INSPECTION

NEUTRAL/INHIBITOR SWITCH (Not self-diagnostic item)

SEFTOQE

~
\/\ LB\G

Nautral switch

g\l

( INSPECTION START j

A 4

CHECK INPUT SIGNAL.
1} Turn ignition switch *'ON".

terminal §@ and ground.

NG

2} Check voltage between E.C.U.

Gear positign Voliage

Mautral/Park ov

Others Battery voltage

0K,

+

( INSPECTION END )

EF & EC-133

Check the following items.
" 1} Power source & ground
girguit for ECU.
{See page EF & EC-122.)
2) Main relay
{Rafer 10 EL ssction.)
3} Harness continuity between
battery and E.C.U.
4) Harness continuity between
E.C.U. and Neutral switch.
E] 5) Check resistance Neutral/
Inhibitor switch and
ground.
Resstanca:

Approximately (52




- TRl

ELECTRONIC CONTROL SYSTEM INSPECTION

P.R. CONTROL SOLENOID VALVE (Mot self-diagnostic item)

F_Iv% E T T ]
gte=s=le>

= . s

@ BNy i
@F | o 3

BATTERY

PRESSURE REGULATOR
GONTROLSOLENDID

vaLve -

‘E.C.C.5. CONTROL UNIT

)

SEF175G

EF.i



ELECTRON!IC CONTROL SYSTEM INSPECTION ‘

P.A. CONTROL SOLENOID VALVE (Not self-diagnostic item}

LAl |

SEFT03E

SEFZBBF

C INSPECTION START )

CHECK POWER SOURCE.

1) Disconnect pressure regulator
control solenoid connector,

2) Turn ignition switch “ON*.

3] Check voitage between ter-
minal @ and ground.
Battery voltaga should exist.

N.G.

: | Check the following items.

"| 1) Marness continuity between

hattery and pressure regulator
control sglencid

2) Main relay
{Refar to EL section .}

3) Fusible link “BR"”

C.K.

B '

CHECK OUTPUT SIGMNAL.

1} Tum wgnition awitch "OFF”,

2} Connect pressure regulator
contrai solenoid.

3) Turn ignition switch to
"START™.

4} Check voltage between E.C.U.
terminal 19 and ground.
Voltage:

Appraximately 0.9V

N.G.

DK,

¥

CHECK GROUND CIRCUIT,
Check ground circuit for E.C.U,
{See page EF & EC-122)

b4

Rainstall any part removed.

¥y

( INSPECTION END

)

EF & EC-135

Check the following iterns.

1} Harness continuity between

pressure regulator control
saotenoid valve and E.C. L.
® Stop engine.
® Disconniect pressure regu-
lator control solenaid valve
harness connector.
& Disconnect 20-pin ¢on-
nector from E.C, U,
® Check resistance between
terminal () and E.C.U.
terminat (i .
Resistance:
Approximately 05}
2) Pressure regulator contral
solancid valve
Check rasistance;
Approximately 400
3) Ground circuit for E.C.U.
{See page EF & EC-122.)




ELECTRONIC CONTROL SYSTEM INSPECTION o

AIR REGULATOR (Not self-diagnostic item}
E.C.C.5 CONTROL UNIT
AIR REGULATOR .
E o EEEES @
T
@ ‘y
HAN | J
iE.F.). harnest}
FUSE BLOCK
’_- i
allll]
3
il
\asatasssss)
) : VG30E enging
@ + VGIOET angine {Main hatnais)
l SEF176G




ELECTRONIC CONTROL SYSTEM INSPECTION

AIR REGULATOR (Not self-diagnostic item}

B2

SEFZEBE

SEF298F

Q INSPECTION START }

v
CHECK POWER SOURCE. | NS.1 chack the following items,
1} Disconnect air reguiator har- 1) Harness continuity between
ness connector, hattery and &ir regulator.
2] Turn ignition switch “ON"", 2} Fuse
3} Check voltage between fer-
minal (B} and ground.
Battery voltage should exist.
OK.
B) v
CHECK OUTPUT SIGNAL. | NG,

1} Turn ignition switch “"OFF*,

2} Connect air regulator harness
connector.

3} Turn ignitian switch
"START".

4) Check voltage betwsen E.C.U.
terminal 18 and ground,
4.6 10 0.9V should appear for
5 secands aftar turning igni-
tion switch “START".

1) Check harness continuity

0.K.

h 4

CHECK GROUND CIRCUIT,
Check ground cirguit for E.C.U.
{See pags EF & EC-122)

!

Reinstali any part removed.

EF & EC-137

r
( INSPECTION END D

h 4

between E.C.U. and air regu-
lator,
2) Check air regulator.
® Disconnect air regulator
harness connector,
® Check resistance between
terminals (@ and (5.
Resistange:
Approximataly 70{]
3} Check power source for

E.C.U




E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

MEASUREMENT VOLTAGE CR RESISTANCE OF E.C.U.
1. Disconnect battery ground cable.
2. Disconnect 20- and 16-pin cannectors from E.C.U.

3. Remove pin terminal retainer from 20- and 18-pin connectors
1o make it easier to insert tester probes,

SEF328D

4. Connect 20- and 16-pin connectors to E,C.U. carefully,

\ 5. Connect battery ground cable,
8. Measure the voltage at each terminat by following “E.C.U.
° g/l/ inspection table”.
N/
rd
| L
O
Battery = SEF370D
CAUTION:
a. Perform all voitage measurgmants with the connecters con-
nected,
b. Perform all resistance measurements with the connectors dis-
connected.

c. Make suve that there is not any bend or break on E.C.U. pin
terminal before measurements.
d. Do not touch tester probes between terminals & and @,

@ and @8,

SEF374D

EF & EC-138



E.C.U. INPUT!_OUTPUT SIGNAL INSPECTION

E.C.U. inspection table

*Data are reference values,

TERMI-
NAL ITEM
NO.

CONDITION

"DATA

tdle-up solancid valve
{(VG30E)

Engine is running and gear position
isinPor N (AT

— For shout 20-seconds after

starting engine

|~ Stesring wheel is turned,

- Blower and air eonditioner

. switches are "ON".
Lighting switch ig "ON"",

0.1 -04V

Engine is running. |

L~ Except the conditions shown
abova

BATTERY VOLTAGE (11 - 14V)

AAC, valve (VGZ0ET)

I Engine is running. J
b idle speed (after warmi-upl

6.0-8.0V

3 lgnition check

l Engine is running. |
L Idie speed

9-.12v
(Pecreases as engine is revved up.}

E.G.R. control salenoid
valva

Engine is running aftar being
warmed up.

l: High engine revolution

Idle speed (Throttie valve
switch “ON".)

Approximately 1.0V

I Engine is running. l

— Low engine revolution

BATTERY VOLTAGE (11 - 13V)

5 ignition signal

l Engine is running. |
L idie speed

0.4-0.6V

Engine is running.—l
L Engine speed is 2,000 rpm.

12-156V

E.C.C.S. relay-1
(Main relay)

l Engine is running, ’

mnition switch “OFF"" |

L For approximately 8 seconds
after turning ignition switch
JrDF Fl{

0.7-0.8YV

[ Ignition switch “OFF"

]-—-Within approximately 8
seconds after turning ignition
switch “OFF"

BATTERY VOLTAGE (11 - 14V)

P———— e f— T n e L




E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

"Data are refarehce values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
Engine is running._|
8 Crank angle sansor - 5.27
{Position signal) Do not run engine at high speed 25-2.7V
under no-load,
a Start signal Cranking 8.-12v
Iﬂnitmn switch "“ON" I
Gear position is in Neutral or v
Mautral switch (M/T) Parking.
10 Inhibitor switch {A/T]
Ygniti itch “ON"
anition swi | _ BATTERY VOLTAGE
- Any gear position except 11 -14V)
Neutral or Parking
Engine revolution is above 1,500
rpm and vehiclé speed is more than
20 km/kr (1Z2MPH ).
ov
| lanition switch “OFF"
L— For 6 seconds sfter turning
" Air flow mater ignition switch “OFF
- ignal
burn-off signa Engine revelution is above 1,600
rpm and vehicla speed is more than
20 km/h {12 MPH).
9.0 -10.0Vv
| Ignition switch “OFF”
L For 1 second after the above
© secands have passed,
| lgnition switch “ON"
| Release accelerator pedal. 0.7-08v
g ALV, control solenoid (Throttia valve switch “ON*')
|
vaive [ gnition switch “ON" |
Bepress accelerator pedal. BATTERY VOLTAGE (11 - 14V)
(Throttle vaive switch "OF F”)
| Engine is running. i 0.5v . .
15 Fual temperature sensor [ Output voltage varies with engine
Idis spoed temperature.
16 Air requlator [ Engine is running. | 0.6-09V
Enging is running.
17 Crank angle sensor I J 02 .04V

iReference signal}

Do not run engine at high spead
under no-fead.

€F & EC-140



E.C.U. INPUT/QUTPUT SIGNAL INSPECTION

*Data ara reference vatues,

TERMI-
NAL ITEM CONDITION *DATA
NG,
| lgnition switch “ON"
L Release acceisrator pedal. B0 - 10.0¥
Throttie valve switch {Throttlel valve switch "“OFF"}
18 [ & side) :
Iﬂﬁtion switch "ON" |
Depress accelerator pedal. v
{Throttld valve switch “ON"}
' Stop and restart angine after
warming it up. 08-1.0v
| For 30 saconds
19 Pressure regulator
control salenoid valve Stop and restart engina after
warming it up. BATTERY VOLTAGE (11 - 14V
[_After 3 minutes
20 Fusi pump relay IEngine is running.J BATTERY VOLTAGE (1. 14y}
Engine is running and gear position
isin P or N (A/T).
Steering wheel is turned. BATTERY VOLTAGE (11 - 14V)
Blower and air eonditioner
, switchs are “QN.
2 Load signal Lighting switch is “ON".
Engine is running.
L Excopt conditions shown ov
above
. : 0-50v
23 Ee\::;n‘:‘ler head temperaturg Engina i$ running. Output voltage varies with engine
temperature, .
Iingine is running. |
24 Exhaust gas sensor 0 - Approximataly 1.0V
After warming up sufficiently
25 Idla switch (FPside) I Ignition switch ~ON" 9.0-100V
27| Powar sourca for £6.U. | [Ignition switch “ON" | BATTERY VOLTAGE (11- 14V)
[mnition switch "ON"'
29 " Vehicle speed sensor L While rotating rear wheel

slowly

Qor7.4V




*Data ars raference values.

TERMI-
NAL ITEM
NO.

CONDITION

*DATA

Exhaust gas temperatuse
30 sensor {Only for
California model}

ﬁEngine is running. }
L—idle speed

1.0V or more

LEngine is running, |

E.G.R. system is operating.

0-1.0v

\ Enginz is running. l

20-4.0V

31 Air flow meter Do Rot run engine at high gpged Outﬂufuoltagé varies with engine re=
under no-load. volution and throttie valve movement,
34 Ignition switch signal I_lgnition switch “ON" BATTERY VOLTAGE (11 - 14V)
101
102
103
an4 Injector Ertgine is running. BATTERY_VOLTAGE (11 - 14V)
105
106
114
Ilgnitinn switch "ON’" |
l— For 5 seconds after mrning 0.1-03V
. ignition switch “ON"
108 Fuel pump : L
| Ignition switch “ON" |
L atter 5 seconds have passed: 9-14y
Throttle sensor {Only o ;
. h 2 e -4 - :
1o for California model) lanition switch “aN 0.4-4.0V
115 Exhaust g.as sensor heater ITgnition switch "ON" BATTERY VOLTAGE (11 - 14V)

| vG30 PIN CONNECTOR TERMINAL LAYQUT |

15-pin conangetor

(23] —a[n4]115]
[07108[108[110]111]
L1o1]102]103]104] 105108

A
HS

20-pin cONRBCIOY
m——n—.—T '

1:2(314]|5]|6]7/8|9110

11211334 | 15)16[1718]18|20

16-pin connector
il
21|22123124 2526127128
28:30131|32[33134136(36

iy
HS.

SEF262F



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION

PREPARATION

1.

N & 82 & & @

Make sure that the fellowing parts are in good
crder,

Battery

ignition system

Engine oil and coolant levals

Fuses

E.C.U. harness connectors

Vacuum hoses

Air intake system

{(oil filler cap, oif fevel gauge, etc.)

Fual pressure

A.LY. hose

Engine compression

E.G.R. valve nperation

Throttle valve

On air conditioner aquipped models, chacks
should be carried out while the air conditioner
is “OFF".

Overal! inspection seguence

C

INSPECTION 5TART )

h 4

3. On automatic transmission eguipped wmodels,

when checliing idle rpm, ignition timing and
mixture ratio, checks should be carried out
while shift lever is in ’D’* position,

4, When measuring “CO” percentage, insert probe
more than 40 cm {15.7 in) into tail pipe.

5. Turn off headlamps, heater blower, rear de-
fogger (if equipped),

6. Keep front wheels pointed straight ahead {if
equipped with power steeringj.

7. Make the check after the radiator cooding fan
has stopped.

WARNING:

a. When selector laver is shifted to "D position,
apply parking brake and block both front and
rear wheals with chocks.

b. Depress brake pedal whila racing the engine to
pravent forward surge of vehicle,

¢. After the adjustment has been made, shift the
lever to the “N” or “P" paosition and remove
wheel chocks,

N.G.

Perform self-diagnpsis, ¥ Repair or replace,

oK.
+

Check & adjust ignition timing.

¥

Cheek & adjust idie speed.

*

Check exhaust gas sensar N.G. Check exhaust gas sensor
function. harness,

OK, O.K. NG,

* Repair or replace harness, —w
Check CO%.
| N.G. O.K.
Chack idle mixture rato. # Replace exhaust gas sensor.
oK N.G. 4

w»

NECcessary.

Check emission control parts NG
and repair or replace if

*

Check exhaust gas sansor

&

+

P
.

INSPECTION END )

function,
O .K.

EF & EC-143




idle Check and Set Procedure

( INSPECTION START )

Visually c¢heck the following:
& Aur cleaner ciogging
* Hoses and ducts for leaks

& E.G B, valve operation
& Electrical connectors

* Gaskets
& |die switch operation
® ALV, hose
:
R Start enging and warm up until water temperature
SEF246F indicator points to the middle of gauge.
Ml Ipenzy, h
A iy -
a‘?\a\ 4 5 M Aun engine st about 2,000 rpm for-about 2
N ¢ H/A—r minutes undar no-ioad.
= 7
.0 8 \ .
o S, Perform E.GC.C.S. self-diagnosis,
SEF247F oK NG, SEF332D
¥

Repair or replace cOMpPENents as Necessary.

b 4

Boes engine run smoothiy?

*

Yes No

A

Clean injactors,

{

I VG30E only
Stop engine and disconnect idle-up salenoid

valve harness connector. Start engine,

h J

S g, Race engine two or three times under no-losd and
4 . . .
N ¢ o, 47- run engine for about one minute at idle speed.

S
_\.\:\:.\
= 1 7 ¥
'-%,Q 8 Check ignition timing.
1000 rm
SEF248F VGE30E: 20°+2° B.T.D.C,

VG30ETY: 15°+2° B.T.D.C.

NG,

0K,
b 4

b 4

Adjust ignition timing by turning distributar
after loosening holt which secures distributor,

EF



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION ||

(? ®
F 3 ‘1‘
|
I
- - B
ﬂﬁ/ r“ﬂ*’ ;

Check idte speed (A/T: in “D'* position).

VG30E: M/T & A/T
T00+50 rpm av son leyel
650=50 rpm at high altitudes
VGIDET:
M/T: 70050 rpm '
SEFE468
A/T: 66050 rpm |

O.K. lN.G. |

|
VG30ET only F
Stop engine and discannect A A C. valve harness

connector. Start engine. '

: -
Adjust engine speed by turning idle speed
adjusting screw. (A/T: in “D" position)

|

VG30E: M/T & AT ‘
700150 rpm at sea lavael ‘
650150 rpm at high altitudes |

VG30ET: {
M/T: 850 rpm
AT: 600 rpm

v
Stop engine and secursly connect idla-up solenoid
ar A.A.C. valve harness connector,

VG30ET only
Make sure that idle speed Is in the specified range.

A r P %\\\\\\E [} fﬂ H,?', s,

Run engine at about 2,000 rpm for about 2 $ &

minutes under no-load. 6

DX, 7
-J
= 1 rimin

Keep engine speed at 2,000 rpm and make sure NG
that green inspection lamp on E.C.U. goes ON and - SEF247F
OFF more than 5 times during 10 seconds,

27

11y
L Hiny ,’,?
Lay

\\\“!
=]

-

X

h 4

Disconnect idle switch harnass connector.

Nl
i &7
N

¥ _\:Qig\ 8 %,
Race engine twa ar three times under no-load, | :> 5‘?"‘2( &
then run engine at idle speed. = ¥

Z o a

¥ r‘/ 5 <00 F/mmvon
Set the diagnosis mode selectar of E.C.U. to SEF248F
Mode-11.

L k J

SEF967D © G ®

EF & EC-145




I

Check whether green and red inspection lamps on

E.C.. ilash simultaneously.
N.G. 0.
Caonnect idle switch harness connector.
|
r . |
“Main harness VG30E :
VRO ( INSPECTION END )

side =

Check exhaust gas sensor harness.
1] Turn otf engine and disconnect battery ground

cable.
2) Disconnect 18-pin connector from E.C.U,

3) Disconnect exhaust gas sensor harness connec-
tor and connect main harness side terminal for
exhaust gas sensor to ground with a jumper wire,

4} Check for continuity between terminal No. 24

of 16-pin connactor ahd body ground.
Continuity exists .......ocoeereee faetnimreeren 0K
FTTECA 1B-pin Cantinsity doas not exist .......coeeeee. NG
nect
cannector SEF9590 oK, .G,
k]
Repair or replace harness.

r

Connect 16-pin connecter to E.C.U.

v

® Disconnect ¢ylinder bead temperature sensor

% harness connector,
® Connact a resistor 2.5 k&) between terminals
of cylinder head temperature sensor harness

;;":ﬁ:{ XL B \
'y - S ;
(Flesistor {2.5 kﬂl;*/'/A |‘ ] CONMECLOr.
SEFT11EB
_emp <k 3!
Connect battery ground cable, start engine and
warm it up until water temperature indicator

k.l‘_-},
20 270 =
points to middle of gauge.

y

Race engine twe or three times under ng-load,

SEF246F
g '.ulpy%? (\”‘7’ then run engine at idle.
=4 gy

o

=]

‘I.I Ilfi,',r,rﬂ#
]
-—

il
o\
=]

) 7
oJ
21003 rimin

SEF248F
.
F




MIXTURE RATIO FEEDBACK SYSTEM INSPECTION

f 7 H

Check CO%.

1die CQ: 0.2-8.0%

After checking CO%,

1} Disconnect the resistor from terminals of
cylinder head temperature sensor harness ¢on-
nactor.

2] Connect ¢ylinder head temperature sensar
harness connector to cyiinder head temperature
Sensor,

N.G, C.K.

h 2

Replace axhaust gas sensor.

o L 4
P [ » <\——¥ Run engina at 2,000 rpm and make sure that green
L4 — LV}

inspection lamp on E.C.L. goas ON and OFF more
than b times during 10 secands.

SEF3320

N.G.

-
Cannect exhaust gas senscr harness connector to
exhaust gas sensor,

- L 4
Check fuel pressure requlator,
| (See pages EF & EC-134,148.)

»

Check air flow meter.
{See page EF & EC-BB.)

Check injector
{See pages EF & EC-116, 120.)
Clean or replace if necessary.

’
Check ¢ylinder head tamperature sensor.
{See page EF & EC-88)

EF & EC-%47
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SEF709C

Releasing Fuel Pressure

WARNING:

Befare disconnecting fuel line, release fuel pressure from fuel lina
to eliminate danger,

1. Remove fuse for fuel pump.

Z. GStart engine.

3, After engine stalls, crank engine two or three times 1o make
sure that pressure is released.

4. Turn ignition switch off and install the fuse,

Erase the memory {Code No. 22) cf the self-diagnasis in E.C.C.S.
coentrol unit. '

Fuel Pressure Check

a. Tighten the clamp so its end 133 mm (0.12 in) from the hose
end.

b. Make sure that the screw of the clamp does not contact with
any adjacent parts.
0 : Fuel hose ctamps
10-15Nm
(0,10 - 0,15 kg-m, 0.7 - 1.1 ft-lb)

c. Disconnect pressura regulator control sotenoid valve harness
connector.

d. Uss Prassure Gauge-to check fuel pressure.

1. Release fuel pressure to zero.

Disconnect fugl hose between fusl filter and fuel tube (engine
side),

3. Install pressure gauge between fuel filter and fuel tube.

EF |



FUEL SYSTEM INSPECTION

SEF710E

Vacuum

/a

Fuel pressure

D

To pressure regulator

SEF718B

Fuel Pressure Check (Cont’d)
4. Start engine and check for fuel leakage,
5. Read the indication of fuel pressure gauge.
At idling:
Approximately 206 kPa
(2.1 kg/cm?, 30 psi)
The moment accelerator pedal is fully
depressed:
[VG30E]
Approximately 255 kPa
(2.6 kg/ecm? , 37 psi)
[VG30ET]
Approximately 304 kPa
(3.1 kg/em? , 44 psi)
6. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake collector,
7. Plug intake collector with a rubber cap.
8. Connect a handy vacuum pump to fuel pressure regulator.

9. Jump No. (G08) connector of E.C.U. to body ground.

10. Turn ignition switch to ““ON" and read the indication of fuel
pressure gauge as vacuum is changed.

Vacuum Fuel pressure
kPa (mmHg, inHg) kPa (kg/cm?, psi)
248.1- 25660
040, 9) (2,53 - 2.60, 36.0 - 37.0)
227.5-241.3

16.9 (127, 5.00) (2.32 - 2.46, 33.0 - 35.0)

213.8- 220.7

s ) (2.18- 2.25, 31.0- 32.0)

50.8 (381, 16.00)

200.1 - 206.9
(2.04 - 2.11, 29.0- 30.0)

179.5- 193.2

s Mot (1.83-1.97, 26.0 - 28.0)

e Fuel pressure should decrease as vacuum increases. |f results
are unsatisfactory, replace fuel pressure regulator.

EF & EC-149




FUEL SYSTEM INSPECTION

Injector Removal and Installation

1. Release fuel pressore 10 zero.
2. Disconnect the following from intake collector,
®  Air duct & Harness clamps
& Accelerator wire # Harness connectors
* Biow-by hoses s Intake collector cover
& Airrequlator hose e Water hases
e E.GR, tube
3. Disconnect fuel hoses.
SEF252F
4, Remove intake collector.,

5. Remove balts securing fuel tube,
6. Remove bolts securing injectors and remove injectors, fuel
tubes and pressure regulator as an assembly,

. Remove fuel hose,
1} Heat sharp knife for 15 minutes. Cut into hose braided rein-
farcement from mark to socket end and fuel tube end,
Do not allow sharp knife to cut all the way through the hose and
touch injector tail piece,
, 2] Then pull rubber hose out with hand,
Injector

rubber Never place injector in a vise when disconmecting rubber hose,
Srap ring

= irjector
holder

D.ring

SEF130E

8. Install fuel hose as follows:

1) Clean exterior of injector tail piece and fuel tube end,

2) Wet inside of new rubber hose with fuel,

3) Push end of rubber hose with hose sockets onto injector tail
piece and fuel tube end by hand as far as they will go,

Clamyp is not necessary at the connections.

CAUTION:

After properly connecting fuel hose to injector and fuel tube,

check connection for fuel leakage.

EF &



TURBOCHARGER INSPECTION

Disassembly and Assembly

# Turbocharger shoutd not be disassembled.
8 Turbocharger should be removed atter engine removal.
& Alwsys raplaca turbocharger as an assembly if damaged.

To throttia
chamter
»
-
Exhaust menifold From
air regulator

]
g TP

Coaolant delivery tube
[Outlet}

10-22{10-22,7 - 16}
[JJ ‘ Coalant deiivery tube

{Inler}
Qil dalivery tube

(3] 44 -54 {46 - 5.5, 32- 40}

Qil drain pipa
Tl 31-41(3.2-4.2,23 - 30) |
Clamp Ea i
Turhachargar assamkbly
Te oil pan G@) i Gasket @ I
E—D 1w-12010-1.2,7 -9 |
[ : Nm (kg-m, fLib)
SEF253F ‘
Inspection
]
Condition 1: Low engine power '
Probable cause Corrective action
Air leak at the connaction of compressor housing and " o .
suction hose/inlet tube, or inlet tube and intaka manifold. ; Trect the connection.
Exhaust gas leak at the connaction of turbine hausing N o . ) | .
and exhaust manifold, connecting tube or exhaust gutlet o rrect the connectian or replace gasket.
By-pass valve is stuck opan, P
Stuck or worn journal or bearing —
Broken shaft » Replace turbacharger assembly,
Sludse on back of tubine wheel >
Broken turbine wheel _ "



TURBOCHARGER INSPECTION
Inspection (Cont’d)

Condition 2: Excessively high enginge power

Probable cause Corrective action
Disconnected or cracked rubber hose on by-pass vatve. — Correct or replace rubber hose.
By-pass valve is stuck ctosed, >

Replace turbocharger assembly.

A4

Controtier diaphragm is broken.

Condition 3: Excessively high oil consumption or exhaust shows pale bluz smoke

Probable cause Corrective action

¥

Qil leak at the connection of lubricating ol passage Correct the cannection,

hd

Qil leak at oil seal of turbing

Qil leak at oil seal of compressor —— Replace rurbocharger assembly.

Worn journal or bearing »

1. Inspect turbine and compressor wheel as follows:
¢ Visually check for cracks, ciogging, deformity or other dam-
age.
* Revolve wheels to make sure that they turn freely without
any abnormal noise or friction,
¢ Measure play in axial direction,
Play {axial direction):
0.013 - 0.091 mm {0.0005 - 00036 in}

SEF72BB

Maroury manometar 2. Check operation of by-pass valve controtler,
* Move by-pass valve to make sure that it is not sticking or
scratched,
# Measure rod end play ¢f the by-pass valve controller,
Do not apply more than 66.7 kPa (500 mmHg, 19.69 inHg)
pressure to controlier diaphragm.
By-pass valve controller stroke/pressure:
0.38 mm (0.0150 in}/35.2 - 40.5 kPa
{264 - 304 mmHg, 10.39 - 11.97 inHg)

By-pass valve controller

SEF7270

EF &




EVAPORATIVE EMISSION CONTROL SYSTEM

Description

Intake rmanifold 7

Fuel check valve

Purgs ITne \

\apar vent ling

/ Theattte chamber

Suction Hosa

=

A

Vacuum
signal hina

A

1

-

Purge oriﬁc:E—-\__\

- arifics
Filier cap
Carbon canistar

a3

Railef of
vacuum

[VGA0ET only]

Constant purge

<:3: Air

Camster ’ + Fuel vapar

EEF370G

[VG30ET
onlyl

+ Blore 3w and afgure thal IEH it 1o eakagl

Blow sir and wnture TRaL Ther + lakape SEFATIG

The evaporative emission control system is used to reduce hydro-
carbons emitted to the atmosphere from the fuel systemn, This
reduction of hydrocarbons is accomplished by activated char-
coals in the carbon canister.

The fuel vapor from the sealed fuel tank is led into the canister
which contains activated carben and the vapor is stored there
wheh the engine is not running,

The canister retains the fuel vapor until the canister is purged by
the air drawn through the bottom of the canister to the intake
manifold when the engine is running. When the engine runs at
idle, the purge control.valve is closed.

Onily a small amount of stored vapar flows inte the intake mani-
fold through the constant purge orifice. As the engine speed
increases, and the throttle vacuum rises higher, the purge control
valve opens and the vapor is sucked into the intake manifold
through both the main purge orifice and the constant purge
arifice.

Inspection
CARBON CANISTER

Check carban canister as follows,

@& : Blow air and ensure that there is no leakage.
1 Blow air and ensure that there is leakage,
FE D s oA e



EVAPORATIVE EMISSION CONTROL SYSTEM

SEC30BA

Fuel 1ank sida

(:: Aar

* Fusl vapor

Carbon cansstar side

P
-,
SEC3II9A
Alr
O 3923 kPa

{400 mmH, O,
c:ack/T 15.75 inH,, O)

%

}
|

R. Fuel check valve

Ta throttle

chamber . L
g e« TO air
duct
To Intaks
manifold
Fual tank Canister
SECHEIA

Inspection (Cont’d)

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.

2. Inhale air through the cap. A slight resistance accompanied
by valve clicks indicates that valve is in good mechanical con-
dition. Note also that, by further inhaling air, the resistance
should be disappeared with valve elicks.

3. If valve is clogged, or if no resistance is felt, replace cap as an
assembly.

FUEL CHECK VALVE

1. Blow air through connector on fuel tank side.
A considerable resistance should be felt and a portion of air
flow be directed toward the canister.

2. Blow air through connector on the canister side.
Air flow should be smogthly directed toward fuei tank.

3. I fuel check valve is suspected of not being properly func-
tioning in steps 1 and 2 above, replace it.

VAPOR VENT LINE

1. Check hoses and fuel tank filler cap.

2. Disconnect the vapor vent line connecting carbon canister 1o
fuel tank.

3, Connect a 3-way connector, a manometer and a cock {or an
equivalent 3-way charge cock) to the end of the vent line,

4, Supply fresh air into the vapor vent line through the cock

litte by little until pressure becomes 3.923 kPa [400

mmH, 0, 15.75 inH; O).

Shut the cock completely and leave it unattended.

6 After 2.5 minutes, measure the height of the lfquid in the
manometer,

7. Wariation in height should remain at 0.24%5 kPa {25 mmH, O,
0.98 inH, O},

8. When filler cap does not close completely, the height should
drop to z&ro in a short time.

9, [f the height doses not drop to zero in a short time when filler
cap is removed, the cause is a blocked hose or a clogged fuel
check valve,

In casa the vant line is blocked, the fuel tank is not vented

properly causing insufficient deliver of fuel to engine, or vapor

lack. It must, therefore, be repaired.

w
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E.G.R. SYSTEM

Ensure that E.G.R. system is functioning properly by placing
your finger on E.G.R. control valve diaphragm,

Msake sure that E.G.R. control valve operates as follows.

4 2 Conditicns E.G.R. , E.G.R. system
- - . ' control solenoid

(1) Engine starting

\ ' {3 Throttle valve switch “ON®
. SECTT _
(@) Low engine temperature

. ON Does not aperate
(&) High engine temperature
{5) High engine speed
(8 With heavy load
Except above OFF Qperates

E.G.R. CONTROL SOLENCID VALVE
1. Check the solenoid valve for electric continuity, after dis-
connecting the harness connector.
Rasistance: 30 - 400

SEFE%0E
Atmosphere 2. Check the solengid valve for normal operation as shown,
Filtar ToEGHR, $ ToEGR. CAUTION:
Vata | I8 conurot velve n:ém !« Be sure toconnect @ tarminal of battery with white harness
3 of solenoid valve.

s Perform E.G.R. circuit test. (See pages EF & EC-100, 1286.)
e Perform E.C.U. input/output test. (See page EF & EC-138.}

‘;} When applying
From inteke 12 valts
manifald SEFT9ZB

E.G.R, CONTROL VALVE

1. Supply the E.G.R. control valve with vacuum using a handy
vacuum pump,

2. Place a finger on the diaphragm of the valve, and make sure
that the diaphragm lifts up and down in response to the
vacuum leading to the valve,

Full open of E.G.R, valve:
Over —16.0 kPa
{—120 mmMg, —4.72 inHg])

SEC327
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CRANKCASE EMISSION CONTROL SYSTEM

SECG314.

: Fresh air
- Blow-by gas

Engine nat running

or backfiring Cruising
LB -
S
Idiing or Acceleration
deceieraung ar high load
- »
SECBS8A

N

SEC137a

Description

The fuel vapor from the sealed fuel tank is ted into the canister
which ¢ontains activated carbon. The vapor is stored there when
the engine is not running,

The canister retains the fuel vapor until the canister is purged by
the air drawn through the purge line to the intake manifold when
the engine is ruoning. When the engine is at idle, the purge con-
trol valve is closed,

Only a small amount of purged air flows into the intake manifold
through the constant purge arifice. As the engine speed increases,
and the throttie vacuum rises higher the purge control valve
opens and the vapor is drawn into the intake manifold through
both the purge orifice and the constant purge orifice.

Inspection

P.C.V. VALVE

With engire running gt idle, remaove ventilation hose from P.C. V.
valve; if valve is working property a hissing noise will be heard
as air passes through it and a strong vaceum shiould be felt im-
mediately when a finger is placed over valve inlet.

VENTILATION HOSE

1. Check hases and hose connections for leaks.

2, Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of ohstructions, replace.

EF & EC-156



A.l.V. SYSTEM INSPECTION

VISUAL CHECK
Check the hoses and tubes for loosening, flatting damage or

faulty connections, and each part for proper installation.
# Replace, if necessary.

A.LV. CONTROL SOLENOID

Subject the solenoid valve to independent inspection, after dis- WI

connecting the harness connector and all the vacuum hoses.

1} Check it for electric continuity. f”
Resistance: Approximately 400 ‘

SECBS3A
2) Chack the.splencid valve for normal operation. Supply it
with battery voltage, and check whether there is continuity
between ports A, B and C.
Solenoid valve
s 5 OFF ON
ftem
Battery \
Continuity B-C A-B X
SECB4BA
CAUTION:
e Be sure to connect () terminal of battery with white harness

of solenoid valve.
e Perform A.lL.V. circuit test. (See page EF & EC-124,)
» Perform E.C.U. input/output test. {See page EF & EC-138.)

EF & EC-157




ALV, 8YS

ALV, UNIT

1, Disconnect vacuur hose leading to vacuum motor and set
a handy vacuum pump there,

2. Disconnect hose between Al V. unit and air cleaner,

3. Subject A.lV. unit to inspection in the following way.
Connect sulitable hose to A.lV, unit and try to blow ALV,
unit through the hose, when vacuum is lead to vacuurmn motor
and when no vacuum exisis,

SEF254F

Vacuum No vacuum Parts condition
Yes No C.K.
Can you blow?
No Yes MN.G,

@ —{Cover

—PRead valve
assernbly

SEF486D

EF

4. If the inspection shows N.G., disassemble the A.L.V. case and
check such parts as the reed valve, the vacuum motor, and
the connecting hoses.



SERVICE DATA AND SPECIFICATIONS (S.D.5.)

Genaral Specifications

Fual pump
Cut-off digchargs pressure 42248004 3-50,61-71)
kPa Tkgicm?, psi)

Pressuse reguiator
Regulaterd pressure 250 |2 55, 36.3}
kPa {kg/em?, psi)

Alr requlator
Air flow amount
o P 1451512
[at 20°C {BBF)] : )
m?® {cu Tthihr

Inspection and Adjustment

| term ltem
Fuel pressure ] Cylindar head temperature sensor and
. a . Approximataly fuel termperature sensor
At idla kPs {kgicm?, psi) 206 (2.1, 30} Tharmistor resistance [
et 20°C (BB°F) 23-27k0
Tha moament sccalerator pedal is i
fully deprassed  kPa lkgfem?, psi) at 80° ¢ {122°F} 077-0870 f
Approxonately
VG30E 256 (2.6, 37) a1 B0°C (176°F) 0.30 - 0.3341 |
GI0ET Approximately tdle switch
v 304 12,1, 44) Enging speed when idle switch s idie speed + 250 rpm
turned fram “OFF" 10 "ON" allowance! 150 1pm
Air flow mater
Yohage betwean terminals B and D 2.4y Cath pot rpm
VG3I0E- 2,200 - 2,800 !
Touch spead VGI0ET (M/T model |
only), 2,200 - 2,800 ’

Tightening Torque

Unit MNem kg-m fr-lb
Throttle chamber 18 - 22 1.8-22 13- 18
sacuring bolg

Intgke collector cover bolt B- 8 0.6-04 43-58
Intake eollactor bolt 18- 22 1.8-2.2 13- 18
Cylindar hoad semperature 12 - 16 12-16 9-12
sansor

Exhaust gas sonsor

(VGE30E] 40 - 50 41-51 30 - 37
(VG30ET) 18- 24 18-24 i3-17
E.G.R. contral vahva 18-23 18-2.3 1317
E.G.A, tuba 34-44 35-45 25-33
Fuel hose clamp 10156 010-015 07-1.1

EF & EC-159
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